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Izvlecek: V poljskem poskusu smo testirali vpliv mineralno organskega gnojila na
kolonizacijo korenin paradiznika (Solanum lycopersicum L.) z arbuskularnimi mikoriznimi
(AM) glivami. Rastline smo gnojili z gnojilom BGA — Beijing Green Angel, (proizvajalca
Beijing Green Angel Tehnology Co., Ltd. Beijing, Kitajska) ter uporabili komercialni
mikorizni inokulum Symbivit proizvajalca Sybiom Ltd., Ceska. V poskusu smo imeli 60
rastlin paradiZnika. Te smo razdelili na §tiri obravnavanja po 15 rastlin. Stiri testne skupine
so bile: (1) z dodatkom gnojila, (2) z dodatkom inokuluma, (3) z dodatkom gnojila in
inkoluma skupaj ter (4) kontrolna skupina brez dodatkov. V studiji smo merili naslednje
parametre pri rastlinah: koli¢ino klorofila v listih z meritvami SPAD (Soil-Plant Analyses
Development), skupno stevilo in maso plodov po obravnavanjih ter naredili oceno
kolonizacije korenin z AM glivami. Pri oceni kolonizacije korenin smo izmerili statisti¢no
znacilno manj$o frekvenco kolonizacije korenin z AM glivami (F) pri obravnavanjih, kjer
smo k tlom dodali gnojilo (1) v primerjavi z obravnavanji, kjer smo dodali inokulum (2).
Kontrolni vzorec (4) in vzorec, kjer smo uporabili inokulum in gnojilo skupaj (3), pa se
statisticno ne razlikujeta od vzorcev z lo¢enimi dodatki gnojila (1) in inokuluma (2).
Ugotovili smo tudi, da je dodatek gnojila (1 in 3), tudi v kombinaciji z dodatkom inokuluma
v tla (2), znacilno vplival na povecanje kolic¢ine klorofila v listih paradiznika. Masa in stevilo
plodov sta bila najvecja, ko smo k tlom dodali gnojilo (1).
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Abstract: In a field experiment, we tested fruit production in tomato plants (Solanum
lycopersicum L.) treated with addition of mineral-organic fertiliser and arbuscular
mycorrhizal (AM) fungal inoculum. We tested 60 plants in four separate treatments in which
we used mineral-organic fertiliser BGA — Beijing Green Angel (product of Beijing Green
Angel Technology Co., China) and AM fungal inoculum Symbivit (Sybiom Ltd., Czech
Republic). Four test groups were set and consisted of 15 tomato plants each: (1) with
fertiliser, (2) with inoculum, (3) with inoculum and fertiliser, and (4) a control group. The
main objective of the test was to see the impact of fertilisation with mineral-organic fertiliser
on arbuscular mycorrhiza development in tomato (Solanum lycopersicum L.). We measured
leaf chlorophyll content with SPAD (Soil-Plant Analyses Development) meter, fruit number
and mass, and we examined root colonisation with AM fungi. Frequency of AM fungal root
colonisation (F) showed significant decrease only between treatments with organic fertiliser
(1) and inoculum (2). Measurements with SPAD have shown an increase in the chlorophyll
content with addition of fertiliser. Treatments with added fertiliser (1) were the most
productive regarding tomato fruit mass and number.




Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.
Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 AV

ZAHVALA

Zahvaljujem se mentorici doc. dr. Ireni Macek za vso pomo¢ pri izdelavi zaklju¢ne naloge.
Zahvaljujem se asist. dr. Natagi Sibanc za pomo¢ pri analizi podatkov v programu R.
Zahvaljujem se ¢lanoma komisije za strokovno recenzijo.

Zahvaljujem se babici in mami za pomo¢ pri terenskem delu, ki ga ni bilo malo.
Zahvaljujem se vsem soSolcem za prijetno druzenje tekom Studija.

Hvala tudi mojim starSem, sestri, bratu, teti, stricu, bratrancema, stricu Janezu, punci,
Aljazu in Teji, ter ostalim prijateljem za vse spodbudne besede tekom $tudija in pri pisanju
zaklju¢ne naloge. Brez vas mi ne bi uspelo.



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.

Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 \Y/
KAZALO VSEBINE
L UVOD .ottt ettt reareeneene e 1
1.1 Pregled ODJaV ... 2
1.1.1  Mineralna prehrana rasthin.........ccooooiiiiieicsiseeee e 2
1.1.2  Arbuskularna MiKOMZa ..........coiiiiiiiiiie e 3
1.1.3  Zakonodaja organskih in mineralnih gnojil v SIoveniji ...........c.cccccoovvveinnne. 6
1.1.4  Mineralno organsko gnojila.........cccceieriiiiiiiiiiniiieee e 7
I T = 1T To o | TSP P TR PR TP 8
1.15.1 PIFOLIZA ... 10
2 MATERIAL IN METODE ......ooiiiiiictisee e 11
2.1 Gnojilo BGA (Beijing Green Angel Tehnology Co. Ltd., Kitajska)................... 11
2.2 Inokulum Symbivit (Symbiom Ltd., CZ) .......ccccceiiiiiiiiiieee e 11
2.3 Paradiznik (Solanum IyCOPersiCum L.) ......cccooeiiiiriiiiiiieeee e 12
2.4 Lokacija poskusa (Preska nad KOSIrEVNICO) ........ccceruirerirreierienie s 12
2.5  Poljski poskus in €asovni potek METIteV.........ccuevviriveiieriiiiiiese e 13
2.6 Merjenje KIOrofila (SPAD) ......cccoiiiiiiiiiieee e 16
2.7 Ocenjevanje kolonizacije korenin paradiznika z AM glivami............cccecvvreennene. 16
2.8 ANALIZA POUALKOV ......ocveiiiice e 19
3 REZULTATIIN DISKUSIJA ...ttt 20
3.1  Koli¢ina plodov paradiZnika...........ccccoieeiieiiiiinieiiic e 20
3.2 Vsebnost klorofila v listih paradiznika ...........cccoooiiiiiiiiiiie 23
3.3 Ocenjevanje kolonizacije korenin z AM glivami ..........cccccceiiiiieiiiic v, 24
3.4 Bolezni paradiZnika ........ccccoveiiiiiniiiiiie e 26
4 ZAKLIUCEK ..ottt 27

S  LITERATURA IN VIR ..o



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.

Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 Vi
KAZALO PREGLEDNIC
Preglednica 1: Prikaz obravnavanj pri poskusu s paradiznikom............c.ccccevcvniniiinnnennen, 14

Preglednica 2: Prikaz vsebnosti klorofila (meritve z merilcem SPAD) po obravavanjih:
G+T+I1 (gnojenje + inokulum + tla), G+T (gnojenje + tla), I+T (inokulum + tla) in T
(1) et bbb bbb 24

Preglednica 3: Dvosmerna ANOVA analize SPAD vrednosti klorofila..............cc.coc....... 24

Preglednica 4: Parametri kolonizacije korenin z AM glivami. ...........cccoiniiiniiicee, 25



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.

Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 Vil
KAZALO SLIK

Slika 1: Skica zgradbe AM glIVE. ..o 4
Slika 2: Preska nad Kostrevnico. Rde¢a pusc€ica prikazuje obmocje poskusa.................... 13
Slika 3: Postavitev obravnavanj vV Vinogradu. ...........cccceeereiiieieeresieseese e 14
Slika 4: Postavitev poskusa v Preski nad KOStrevnicCo. ........c.cccevvveiieneiic s, 15
Slika 5: Ocena gostote AM glIV......c.ooiiiieiicc e 17
Slika 6: Gostota arbuskulov AM gliV. ........cooiiiiiii e 17

Slika 7: Slika prikazuje konéno (skupno) maso plodov po obravnavanjih v petih tednih:
gnojenje + inokulum + tla (G+T+1), gnojenje + tla (G+T), inokulum + tla (I+T), tla

(1) E SO SUT TSP U P TR PS PRSPPI 20
Slika 8: Grafi¢ni prikaz $tevila plodov paradiznika po obravnavanjih: gnojenje + inokulum
+tla (G+T+I), gnojenje + tla (G+T), inokulum + tla (I+T), tla (T). .cooeevevveiiieee, 21

Slika 9: Grafi¢ni prikaz skupne mase plodov v kg v petih tednih po obravnavanjih:
gnojenje + inokulum + tla (G+T+1), gnojenje + tla (G+T), inokulum + tla (I1+T), tla
() TS SRRSO 22

Slika 10: Prikaz mase plodov paradiznika po obravnavanjih v kilogramih po obravnavajih:
gnojenje + inokulum + tla (G+T+1), gnojenje + tla (G+T), inokulum + tla (I+T), tla

(1) PSSR 23
Slika 11: Na levi strani sta sliki obravnavanja G+T+I, na desni pa sta sliki obravnavanja
N S TSRRRSS 25

Slika 12: Krompirjeva oz. paradiznikova plesen Phytophthora infestans na steblu
PATAAIZNTKA. ... s 26



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.
Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 VI

KAZALO PRILOG

Priloga A: Predstavitev proizvajalca

Priloga B: Porocilo o preskusu gnojila BGA Kmetijskega instituta Slovenije



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.
Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 1

1 UVvOD

V nalogi smo prikazali vpliv dodatka mineralno organskega gnojila (Beijing Green Angel —
BGA, Beijing Green Angel Tehnology Co. Ltd., Kitajska) in komercialnega inokuluma z
arbuskularnimi mikoriznimi (AM) glivami (Symbivit, Symbiom Ltd., CZ) na kolonizacijo
korenin rastlin paradiznika (Solanum lycopersicum L.) z AM glivami, ter vpliv teh dodatkov
na rast in rodnost rastlin. Poskus je bil izveden v rastni sezoni leta 2015 postavljen v Preski
nad Kostrevnico, natan¢neje v nekaj let nerabljen del vinograda v katerem ni bilo veg¢ trt. V
grede smo zasadili 60 rastlin paradiznika sorte 'novosadski jabucar', ki smo jih vzgojili iz
semen. Te smo razdelili na §tiri obravnavanja po 15 rastlin in sicer: (1) kontrola brez
dodatkov, (2) z dodatkom gnojila, (3) z dodatkom inokuluma in (4) z dodatkom obeh.
Spremljali smo koli¢ino in maso plodov paradiznika, merili koli¢ino klorofila v listih, kar
kaze na vitalnost rastline, in ocenili kolonizacijo korenin z AM glivami.

Namen zaklju¢ne naloge je bil:

e oceniti kolonizacijo korenin paradiznika z mikoriznimi glivami in primerjati
rezultate med obravnavaniji,

e primerjati kolic¢ino klorofila v listih rastlin med obravnavanji,

e primerjati koli¢ino in maso plodov paradiznika med obravnavanji.

Delovne hipoteze

e H1 — ob dodajanju kombinacije mineralnega organskega gnojila in inokuluma bo
zmanjs$ana kolonizacija korenin paradiznika z AM glivami.

e H2 — pri obravnavanjih z dodatkom mineralnega organskega gnojila se bo povecala
koli¢ina klorofila v listih rastlin.

e H3 - dodajanje mineralnega organskega gnojila in inokuluma skupaj bo vplivalo na
povecanje mase in koli¢ine plodov paradiZnika.
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1.1 Pregled objav

1.1.1 Mineralna prehrana rastlin

Tla so fiziolosko, kemijsko in biolosko zelo kompleksna komponenta ekosistemov. So
heterogena, sestavljena iz organskih in mineralih komponent. Voda je medij za prenos
raztopljenih mineralnih ionov v rastline. V prostorih med trdnimi delci tal so ujeti plini, ki
predstavljajo plinski del tal. Korenine te prostore ve¢inoma uporabijo za izmenjavo plinov
(dihanje) (Ordog 2011). Ko voda preide v celice koreninskega laska, mora preiti skozi
koreninski korteks do ksilema, ki potem vodo z minerali prevaja navzgor po rastlini. Rastline
za svojo rast nujno potrebujejo esencialne elemente. Ti rastlini omogocijo normalen razvoj,
ki je potreben za Zivljenje. Nobenega od esencialnih elementov ne moremo odvzeti ali ga
nadomestiti z drugim (Grusak 2001, Taiz in sod. 2002). Esencialne elemente lahko delimo
na makroelemente (N, K, Ca, Mg, P, S, Si) in mikroelemente (CI, Fe, B, Mn, Na, Zn, Cu,
Ni, Mo) (Grusak 2001, Ordég 2011, Taiz in sod. 2002). Vse nastete elemente najdemo v
tleh. Obstajajo $e esencialni elementi, ki jih najdemo v teko¢em in plinskem stanju, ti so
vodik, kisik in ogljik. V rizosferi pa najdemo tudi mikorizne glive ter druge mikroorganizme,
ki pomagajo rastlinam pri absorpciji mineralnih hranil (Taiz in sod. 2002) (glej poglavje
1.1.2).

Poleg razdelitve na makro- in mikrohranila pa delimo hranila tudi glede na njihovo
biokemijsko vlogo in fiziolosko funkcijo (Grusak 2001, Orddg 2011, Taiz in sod. 2002).
Prvo skupino predstavljata dusik in Zveplo, Ki sta glavna elementa pri nastajanju organskih
spojin. Dusik vpliva na produktivnost rastlin in je v vecini omejujoci faktor pri razvoju.
Vecino (90 %) dusika iz tal porabijo glive, bakterije in rastline. Vkljucen je v glavne procese
v celici in je gradnik nukleinskih kislin ter aminokislin. Nitrati se v listih vkljucujejo v
procese fotosinteze v kloroplastih (Taiz in sod. 2002). Da povecane koncentracije nitratov v
listih vplivajo na povecanje koli¢ine klorofila je bilo veckrat dokazano (npr. v §tudiji s krmno
peso — Beta vulgaris L., Papasavvas in sod. 2008). Primerjali so meritve SPAD (Soil-Plant
Analyses Development) z ekstrakcijo klorofila iz listov s fotospektrometri¢inimi meritvami.
Ugotovili so, da fotospektrometri¢ne meritve kazejo linearno korelacijo z meritvami SPAD
(Papasavvas in sod. 2008). Zvepla v tleh ve¢inoma ne primanjkuje in ima kljuéno vlogo pri
presnovi v celicah, hkrati pa je gradnik koencimov in vitaminov (Orddg 2011, Taiz in sod.
2002). Druga skupina mineralnih spojin ima vlogo pri sintezi strukturnih in energetskih
molekul. Te so fosfor, brom in silicij. Tretja skupina so kalij, natrij, magnezij, kalcij, mangan
in klor, ki so v ionski obliki tudi v rastlini. Kalij in natrij v rastlini skrbita za uravnotezenje
osmotskega potenciala. Cetrta skupina je udeleZena v elektronskem transportu in zanj
odgovorni mineralni elementi so Zelezo, cink, baker, nikelj in molibden (Ordég 2011, Taiz
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in sod. 2002). Elementi, ki se po rastlini dobro prevajajo so N, K, Mg, P, Cl, Na, Zn in Mo.
Imenujemo jih mobilni elementi. Ca, Fe, B so slabo mobilni elementi, ki se slabse prevajajo
po rastlini (Taiz in sod. 2002).

1.1.2 Arbuskularna mikoriza

Mikoriza je simbioza med arbuskularnimi mikoriznimi glivami in rastlinami (Smith in Read
2008). Mikorizo delimo na Stiri vecje tipe, na podlagi strukture in funkcije. Ti so
arbuskularna mikoriza, ektomikoriza, erikoidna mikoriza in orhidejska mikoriza (Van der
Heijden in sod. 2015). Najbolj pogosta med njimi je arbuskularna mikoriza (Smith in Read
2008, Van der Heijden in sod. 2015). Arbuskularne mikorizne glive spadajo v deblo
Glomeromycota, v katero spada ve¢ kot 300 vrst (Opik in Davison 2016). AM glive
kolonizirajo 80 % danes znanih rastlin (Smith in Read 2008, Varma 2008). Brez gostitelja
ne morejo preziveti, saj nujno potrebujejo ogljik iz rastline. Eden od razlogov je, da glive
zacnejo tvoriti spore Sele, ko kolonizirajo rastlino (Smith in Read 2008, Warnock in sod.
2007). Drugi dokaz so dobili z raziskavami, kjer so oznacevali ogljik, ki je prehajal iz rastline
v hife AM gliv in v znotrajceli¢ne strukture AM gliv. S tem so dokazali prenos ogljika (}*C)
med rastlino in glivo.
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Slika 1: Skica zgradbe AM glive.

Arbuskularna mikoriza vkljucuje ve¢ komponent: korenine gostitelja, znotrajkoreninske
hife, ki preras¢ajo korenino med celicami koreninske skorje, fino razvejane hife (arbuskule)
znotraj koreninskih celic in zunajkoreninski micelij v tleh. Zunaj koreninske hife tvorijo
spore. Poleg tega pa se pri nekaterih vrstah gliv v korenini tvorijo tudi vezikli, ki sluzijo kot
pomembni zalozen organ (vsebuje lipide) ali kot propagul za razsirjanje glive (Smith in Read
2008).

Glavni viri kolonizacije korenin rastlin z AM glivami so njihove spore, mozna pa je tudi
nova kolonizacija iz predhodno koloniziranih korenin in hif. Predhodno kolonizirane
korenine in hife predstavljajo tudi glavne komponente komercialnih inokulumov, vkljué¢no
z inokulimom Symbivit (Symbiom Ltd., Ceska) (Smith in Read 2008).

Pri simbiozi glive in rastline je pomembno krozenje hranil (Zhang in sod. 2011).
Pomembnejsi elementi v izmenjavi so ogljik, duSik in fosfor (Smith in Read 2008).
Koreninski laski sproscajo v tla fosfataze in s tem povecajo dostopnost mineralne oblike
fosforja za oba — rastlino in glivo. Na podoben nacin se poveca dostopnost tudi
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mikroelementoma cinku in bakru. Poveca se tudi privzem dusika, ki ga lahko zadrzijo celice
rastline. Zaenkrat $e ne poznamo razmerja med tem koliko hranil privzema rastlina preko
glive in koliko preko neposrednega privzema s koreninami. Privzeta hranila stimulirajo rast,
povecajo odpornost in sodelujejo pri obrambi rastlin pred stresom (Zhang in sod. 2011).
Prisotnost fosforja v tleh pripomore k povecanju fosforja v paradizniku Solanum
lycopersicum L. le ob prisotnosti AM gliv (Akhter in sod. 2015). V tleh je pomembna
koncentracija in oblika fosforja (P), ki dolo¢a na kakSen na¢in bodo AM glive vplivale na
privzem fosforja v rastlino. Fosfor lahko delimo na organski (Po) in neorganski (Pi).
Neorganski fosfor se veze z minerali oziroma tvori fosfate z Ca, Fe in Al ali pa se veze z
delci gline v zemlji, kar ga naredi nedostopnega za rastline. Ko je ta raztopljen v vodni
raztopini tal je dostopen za rastline. Najvecjo dostopnost za rastline Pi doseze pri pH okrog
6,5. V primeru, da je pH niZji od 6,5 se veze v spojino s Fe in Al. Ce je vigji od 6,5 se
fosfatizira s Ca. Organski fosfor predstavljajo fitinska kislina, fosfolipidi in nukleidne
kisline. Nekatere AM glive imajo sposobnost hidroliziranja Po spojin, poleg tega pa lahko
vplivajo na produkcijo fosfataz v rastlinah. AM glive z absorpcijo P in prenosom v

kolonizirane rastline zvi$ajo koncentracijo P v tkivu rastline (Smith in Read 2008).

AM glive se razli¢no odzovejo na dodajanje organskih gnojil v njihovo okolje. Zhang in sod.
(2011) so primerjali razli¢ne nacine gnojenja tal in kolonizacijo korenin koruze (Zea mays)
z inokulumom AM gliv, s steriliziranimi tlemi kot kontrolo. Pokazali so, da se v primerih
dodajanja manjse koncentracije (0,5 g organskega gnojila na 1 kg tal) organskega gnojila
privzem hranil poveca, prav tako se poveca masa celotne rastline. Poleg tega je bila povecana
tudi kolonizacija korenin z AM glivami, kar bi lahko kazalo na vec¢jo vlogo gliv na privzem
hranil (tudi fosforja) in maso pridelka. Pri vec¢ji koncentraciji gnojila (2 g organskega gnojila
na 1 kg tal), je v kombinaciji s prisotnostjo AM gliv pri§lo do zmanjSanja absorpcije fosforja
v primerjavi s kontrolo. Zakljucili so, da ima koncentracija organskega gnojila v tleh klju¢no
vlogo pri kolonizaciji korenin z AM glivami, oz. dodajanje visoke koncentracije fosfatnih
gnojil tlom povzroci slabso kolonizacijo korenin z AM glivami in s tem zmanjSa njihovo
vlogo pri privzemu hranil (Zhang in sod. 2011).

Pri poskusu z bioogljem in ozkolistnim trpotcem (Plantago lanceolata) so ugotovili, da se
je kolonizacija korenin trpotca z AM glivami zmanjSala v primeru povisanega pH-ja. To so
povezali s povecano koncentracijo dostopnega fosforja rastlinam v tleh ob dodatku biooglja
z visokim pH (okoli pH 8 v vodi), predpogoj za to so tudi tla, ki imajo visok pH 8 (Warnock
in sod. 2010). Predpostavljajo, da so rastline v taksnih razmerah manj odvisne od preskrbe
hranil s strani AM gliv (Smith in Read 2008, Warnock in sod. 2010). Ne izklju¢ujejo pa
verjetnosti, da stranski produkti pirolize na povrsini delcev oglja zavirajo rast AM gliv
(Warnock in sod. 2010). Da bi dokazali eno in drugo hipotezo so potrebne $e dodatne
raziskave (Warnock in sod. 2010).
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Znano je, da lahko dodatek biooglja ali komposta k tlom izboljsa odpornost paradiznika proti
nekaterim plesnim npr. listna luknji¢avost — Botrytis cinerea in paradiznikovi pepelovki —
Levenillula taurica (Akhter in sod. 2015). Tako kompost kot biooglje lahko spodbudita rast
nekaterih mikroorganizmov v rizosferi. V vrhnjem delu tal pa najdemo tudi veliko AM gliv.
Ko se te povezejo z rastlinam, lahko vplivajo na ostale mikroorganizme v tleh in na njihovo
rast. Poleg tega simbioza med rastlinami in glivami spremeni presnovo rastlin in vpliva na
za$cito rastlin pred patogenimi mikroorganizmi (Akhter in sod. 2015). Na primer, Akhter in
sod. (2015) so odkrili povetano odpornost paradiznika Solanum lycopersicum L. na
patogeno glivo Fusarium oxysporum f. sp. lycopersici ob dodajanju tako biooglja kot
komposta.

1.1.3 Zakonodaja organskih in mineralnih gnojil v Sloveniji

Gnojila se delijo na organska in mineralna. Mineralna kasneje razdelimo na enostavna in
kombinirana gnojila, njihovo uporabo, nadzor in tipizacijo obravnava Uredba evropskega
sveta (Uredba ES st. 2003/2003). Enostavna mineralna gnojila se razdelijo po elementih na
dusikova, fosfatna, kalijeva, magnezijeva in kalcijeva. Kombinirana mineralna gnojila se v
grobem razdelijo na mesana in kompleksna. V Uredbi ES §t. 2003/2003 so opisana gnojila
mineralnega izvora, ter omejitve in vrednosti, ki jih uvr$éajo v dolo¢eno skupino mineralnih
gnojil. Vsa gnojila, ki ustrezajo omenjeni uredbi in so na seznamu v Prilogi | (Uredba ES st.
2003/2003), imenujemo »ES« gnojila. Gre za poenostavljen oziroma standardiziran sistem
nadzora gnojil, ki se znajdejo na trzis¢u Evropske unije. V uredbi je predpisan tudi na¢in
podajanja vsebnosti primarnih hranil oziroma makrohranil, tj. dusika, fosforja in kalija.
Vsebnosti se podajajo v elementarnih oblikah ali v oksidirani obliki npr. (P20s, K20).
Predpisane so tudi konstante za preracunavanje v elementarno obliko npr. (fosfor (P) =
fosforjev pentoksid (P20s) x 0,436). Ce gnojilo vsebuje sekundarna hranila, je potrebno
deklarirati tudi ta. Mednje sodijo: Mg, Na, S in Ca. Enako velja za mikrohranila: B, Co, Cu,
Fe, Mn, Mo, Zn. S tem je poskrbljeno, da so morebitni kupci obveséeni o vsebnosti hranil,
tako makro- kot mikrohranil v posameznem gnojilu. Vse koli¢ine so izrazene v procentih.

Uredba je razdeljena na pet prilog. Priloga | (Uredba ES st. 2003/2003) dolo¢a seznam vseh
gnojil »ES«, tukaj se gnojila razdelijo: po vsebnosti primarnih hranil (N, P, K), po tipu
sekundarnega hranila, po fizikalno kemijskih lastnostih (tekoce) in po vsebnosti mikrohranil
(B, Co...). V Prilogi 1l (Uredba ES st. 2003/2003) je seznam elementov, ki lahko odstopajo
in v kolik$ni meri. Gnojila, katerih visoka vsebnost dusika lahko povzroci eksplozijo, so
posebej obravnavana v Prilogi 11l (Uredba ES st. 2003/2003). Analize in metode vzorcenja
so doloc¢ene v Prilogi IV (Uredba ES st. 2003/2003). V skladu z njimi morajo ravnati
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laboratoriji, ki so pristojni za analize mineralnih gnojil. Ce mineralno gnojilo ne ustreza
seznamu Priloge | (Uredba ES, st. 2003/2003), lahko oddamo dokumentacijo za registracijo
novega gnojila, ki se jo kasneje po presoji Evropske komisije lahko doda na ta seznam. Poleg
tega Priloga V (Uredba ES st., 2003/2003) doloca postopke za standardizacijo in akreditacijo
laboratorijev, ki so pristojni za preverjanje ustreznosti gnojil ES. Ce gnojilo ne ustreza
Uredbi ES st. 2003/2003, kot na primer vsa organska gnojila in gnojila z bioogljem, potem
so le ta lahko v prometu na ozemlju Republike Slovenije, ¢e izpolnjujejo pogoje, ki jih
dolo¢a Zakon o mineralnih gnojilih (Uradni list RS, §t. 29/06 in 90/12) in Pravilnik o
kakovosti mineralnih gnojil (Uradni list RS, st. 105/06). V Pravilniku o kakovosti mineralnih
gnojil so predpisane minimalne vrednosti ter vsebnosti makrohranil in mikrohranil, ki jih
lahko gnojila vsebujejo in njihova morebitna odstopanja, ki so Se dovoljena (Uradni list RS,
§t. 105/06). Med mineralno organska se uvrstijo gnojila, ki poleg mineralnega dela vsebujejo
tudi organsko snov, najmanj 10 % v suhi snovi; vsebnost makrohranil mora zna$ati najmanj
1% N, 1% P20s5in 1 % K:O.

1.1.4 Mineralno organsko gnojila

Mineralno organsko gnojilo je tisto, ki poleg mineralnih gnojil vsebuje tudi organsko snov
zivalskega ali rastlinskega izvora, ta gre ¢ez proces kompostiranja (Uradni list RS, st. 29/06,
2006). Odpadki organskega izvora se lahko uporabijo v procesu kompostiranja, ki je eden
glavnih procesov pri pridobivanju organskih gnojil (Mistra in sod. 2003). Kompostiranje je
aeroben proces katerega glavna produkta sta CO; in voda, poleg tega pri tem procesu nastane
humus. Za pridelavo komposta se uporabljajo urbani in ruralni odpadki. Med najbolj
pogostimi so odpadki rastlinskega izvora, ki predstavljajo glavni vir ogljika. Uporabimo tako
suhe kot sveze dele rastlin, zaradi razmerja med ogljikom in dusikom (Gomez in sod. 2006).
Med ruralne odpadke spadajo tudi iztrebki zivali — gnoj. Ve€inoma so uporabljeni iztrebki
goveda, perutnine, konjev in prasic¢ev v suhem ali teko¢em stanju. Kot vir dusika se uporablja
tudi urin zivali (Bernal in sod. 2009). Odpadke organskega izvora, predvsem dele odmrlih
rastlin, odlagamo na kup. Pred tem pa poskrbimo, da so v velikosti nekje od 1 cm do 3 cm.
S tem pospesimo razgradnjo. UpoStevati je potrebno tudi optimalno razmerje med C/N za
razgradnjo (Gomez in sod. 2006). Mikroorganizmi potrebujejo vir ogljika in dusika.
Ustrezno razmerje med njima je 30:1 = C:N (Bernal in sod. 2009). To doseZzemo tako, da na
kup dodamo priblizno enako koli¢ino suhih in svezih rastlin. Ce je razmerje C/N manjse,
prihaja do pospeSene produkcije amonijaka. Hlapenje amonijaka iz kupa pomeni izgubo
dusika v kon¢nem produktu (Bernal in sod. 2009, Gomez in sod. 2006). Potrebno je
prepreciti, da bi se odpadki med seboj preve¢ sprijeli in s tem povzrocili anaerobno
razgradnjo. Slednje lahko dosezemo tako, da merimo dihanje mikroorganizmov -
spremljamo koli¢ino porabljenega kisika oziroma proizvedenega ogljikovega dioksida
(Gomez in sod. 2006). Poskrbeti moramo tudi za dovolj veliko vlaznost v kupu (idealna je
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50 %). Naslednji pomemben parameter je prenos toplote. Mikroorganizmi, ki najhitreje
razgrajajo odpadke, delujejo najbolje do temperaturnega maksimuma 71 °C. Pregrevanje
prepre¢imo tako, da kupe prezrac¢imo in s tem ohranimo bakterije pri Zivljenju. To je zelo
pomembno, saj pregrevanje povzro¢i odmiranje bakterij in razgradnja se za¢ne od zacetka.
Nekje v dveh do treh tednih se uporabljene organske snovi spremenijo v rjavo organsko
zmes — humus (Raabe 2001). Humificirani del tal v naravnem okolju pogojuje plodnost tal.
Kakovost komposta se odraza v stopnji humifikacije (Bernal 2009). Humus se deli po
topnosti na humic¢ne kisline, fluvi¢ne kisline in humin. Humin se mo¢no veze s hidrofobnimi
organskimi zmesmi, kar pomeni, da ni pod nobenimi pogoji topen v vodi (Baglieri in sod.
2007, Tadini 2015). Humicne kisline niso topne v vodi, ¢e je pH manjsi od 2. Fulvi¢ne kisline
pa so topne v vodi ne glede na pH (Baglieri in sod. 2007). Da bi ¢imprej dosegli zeljeno
stanje, se posluzujemo tudi uporabe dezevnikov, efektivnih mikroorganizmov, kultur, ki
razgrajujejo celulozo, kemicnih dusikovih aktivatorjev in prezracevanja kupov. Na koncu pa
organskim gnojilom lahko prime$amo tudi biooglje (Cufer osebni stik 2016, Mistra in sod.
2003).

1.1.5 Biooglje

Ze pred prihodom Evropejcev so staroselci v Amazoniji izboljsevali rodovitnost tal z
dodajanjem oglja (Lehmann 2006). Ni znano ali so to po¢eli namenoma, ali so bili to samo
odpadki iz kuriS¢. Leta 1870 je geolog James Orton odkril dele ¢rnih tal, ki so bili zelo
rodovitni in so danes poznani pod imenom terra preta. Ce je v njej veliko karbonskega oglja,
ta spremeni kemic¢ne procese v tleh. Taks$na tla lazje zadrzijo nutriente npr. kalcij, fosfor,
kalij. Tla so nastala z odlaganjem oglja na kupe, oglje je nastalo iz organskih odpadkov v
peceh z zelo malo kisika (Wayne 2012).

Biooglje je stranski produkt pirolize biomase in vsebuje visoke koncentracije ogljika.
»Biochar« oziroma biooglje se razlikuje od oglja po uporabi (Lehmann 2006). Ko ga
dodajamo tlom, se v pore oglja zaradi ostankov npr. sladkorjev, ujamejo mikroorganizmi, ki
te sladkorje razgradijo. Od takrat naprej biooglje deluje kot mineralna komponenta in ne vec
kot organska. Glavna razlika med tlemi, katerim je bilo dodano biooglje in tistimi brez njega,
je koli¢ina mikroorganizmov v tleh (Verhjeijn in sod. 2010). Poleg tega je pri¢akovano, da
trajnostno zadrzuje ogljik in izboljsa sestavo tal. Pri tem naj ne bi §kodoval okolju in ¢loveku
na dolgi ter kratki rok, dodaja Evropska komisija (Uredba ES st. 2003/2003). Problemi
nastajajo pri dokazovanju dolgoro¢nih u¢inkov na okolje, ki bi jih lahko povzrocila uporaba
biooglja. Raziskave dolgoro¢nih ucinkov $e potekajo (Barrow 2011, Jones in sod. 2011,
Kookana in sod. 2011).
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Vstopna biomasa za pridelavo biooglja je lahko zelo razli¢na in sicer gre lahko za lesene
odpadke, kmetijske odpade, Zivalske in ¢loveske odpadke, industrijske odpadke in odpadke
iz voda (Kookana in sod. 2011, Tripathi in sod. 2016). Vsa ta vstopna masa ima dolocen vir
elementov, ki so pomembni pri pridelavi biooglja. Biomasi lahko dodajajo vodo ali proces
vodijo pri visokem tlaku. Vsaka snov ima razli¢no koli¢ino organskih in neorganskih snovi
zato lahko dobimo razli¢ne koli¢ine stranskih produktov (Tripathi in sod. 2016). Vstopna
masa je tista, ki biooglju daje kemi¢ne znacilnosti in zgradbo ter pogojuje kako bo ta reagiral
s tlemi. Na vse omenjene lastnosti kriti¢no vplivata temperatura in ¢as izpostavljenosti med
pirolizo (Kookana in sod. 2011). Biooglje naj bi povecalo prisotnost mikoriznih gliv ter
bakterij v tleh (Barrow 2011). Razlog za to naj bi bile mikropore v oglju (Barrow 2011,
Kookana in sod. 2011). Te dajejo zavetje sporam mikoriznih gliv in jim tako omogocijo
prednost pri razvoju pred ostalimi saprofiti (Lehmann 2006). Zaradi por v biooglju se poveca
tudi zadrzevanje vode v tleh (Barrow 2012, Kookana in sod. 2011). Pri okuzenih tleh,
tretiranih s pesticidi, zmanjsa absorpcijo pesticidov v rastlino (Barrow 2012). Hranila, ki se
topijo v vodi, so ob uporabi biooglja v rastlino sprejeta v ve¢ji meri, kar se odraza v povecani
rasti nekaterih rastlin (Barrow 2012). Poveca se prisotnost dezevnikov ter mikoriznih gliv
(Barrow 2012).

Dodajanje biooglja tlom ima tudi negativne posledice. Lahko povzroci izgubo naravnega
organskega materiala. Na primer: koli¢ino dekompozicijskih bakterij, kar lahko pomeni
zmanjSanje razgradnje ogljika s pomoc¢jo ostalih mikroorganizmov (Jones in sod. 2011).
Novejse raziskave kazejo, da biooglje v nekaterih tleh zavira rast AM gliv (Akhter in sod.
2015). V stevilnih primerih je biooglje lahko tudi potencialni vir toksi¢nih snovi, kot so
policikli¢ni aromatski ogljikovodiki (PAH-i), in nekaterih toksi¢nih kovin (npr. cink — Zn in
baker — Cu) (Kookana in sod. 2011). PAH-i nastanejo pri gorenju biomase lesa v procesu
pirolize, tezke kovine pa so prisotne v vstopni biomasi npr. iztrebki perutnine. To je Se
posebej problemati¢no, saj so npr. tezke kovine v tleh nerazgradljive in se akumulirajo v
okolju. Mikroporoznost biooglja vpliva na biodostopnost organskih snovi. Pri raziskovanju
uporabe biooglja pri ¢ebuli (Allium cepa) in ob uporabi dveh insekticidov so ugotovili, da se
je ob prisotnosti biooglja v tleh podaljsal ¢as delovanja insekticidov. Na zastajanje
fitosanitarnih sredstev v tleh lahko vpliva mikroporoznost biooglja ter morebitna prisotnost
toksi¢nih snovi na oglju, na katero lahko vpliva nacin pirolize (Kookana in sod. 2011).
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1.151 Piroliza

Piroliza je proces termokemic¢ne razgradnje v odsotnosti kisika med katero se biomasa
segreje od 400 °C do 1250 °C (Kambo in Dutta 2015, Tripathi in sod. 2016).

Kemicna reakcija pirolize:
(CsHeOs)n — (H2+ CO + CH4 + -+ + CsH12) + (H20 + CH30H + CH3COOH + ) + C

Pri pirolizi je pomembna temperatura in cas izpostavljenosti biomase postopku.
Najpogosteje uporabljena je pocasna piroliza. Relativno nizke temperature (pod 300 — 650
°C) in daljsi cas izpostavljenosti povzrocita, da iz biomase dobimo vecje koli¢ine biooglja
(Glaser in sod. 2002). Oglje pa ni edini produkt pirolize. Stranski produkti, ki nastanejo so
bioolja ter plini, ve¢inoma CO, COz2, N2 in Hz (Kambo in Dutta 2015, Tripathi in sod. 2016).

Pirolizo delimo na primarno in sekundarno. V primarnem stadiju toplota odcepi molekule,
ki so hlapljive. V tem stadiju se za¢nejo formirati tudi karboksilne, karbonilne in hidroksilne
skupine, ki jih povzrocijo procesi dehidracija, dekarbonizacija in dehidrolizacija. Ko se ti
procesi zakljucijo, nastopi klju¢ni del pirolize: sekundarna piroliza. Glavni proces je
razgradnja biomase do oglja in plinov. Prvi del produkta predstavljajo plini. Drugi del je
mesanica razli¢nih tekocin. Kot zadnji od produktov je biooglje (Tripathi in sod. 2016).
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2 MATERIAL IN METODE

V raziskavi smo uporabili mineralno organsko gnojilo BGA — Beijing Green Angel ter
komercialni inokulum Symbivit (Symbiom Ltd., CZ), ki vsebuje AM glive. Za testno
rastlino smo izbrali paradiznik Solanum lycopersicum L., sorta 'novosadskega jabucarja'.
Sadike smo vzgojili sami in jih po 21 dneh rasti v substratu posadili v grede. Te so bile
locirane v vinogradu v Preski nad Kostrevnico (46°01'08.9"N, 14°54'33.2"E). Raziskovali
smo vpliv gnojila, inokuluma, vpliv obeh dodatkov skupaj in za primerjavo imeli Se
kontrolno skupino brez dodatkov. Na obravnavanje smo posadili 15 rastlin paradiZnika,
skupaj 60 rastlin.

2.1 Gnojilo BGA (Beijing Green Angel Tehnology Co. Ltd., Kitajska)

Gnojilo s komercialnim imenom Beijing Green Angel, ki smo ga uporabili v poskusu je
narejeno na Kitajskem in ga v EU $e ni na trzi$¢u. Proizvaja ga podjetje Beijing Green Angel
Tehnology Co., Ltd. iz Beijinga. Kratica BGA pomeni Beijing Green Angel, in je hkrati ime
tehnologije in komercialno ime produkta. Po zakonodaji ga opredelimo med mineralno
organska gnojila. Po podatkih proizvajalca je gnojilo narejeno iz rastlinskih materialov, kot
so razni deli odmrlih rastlin, zaganja, listja in koruznih storzev. Del postopka proizvodnje
gnojila je fermentacija oziroma kompostiranje. Kompost se obdela $e sinteti¢no (obogatitev
z minerali) in s postopki za dosego sposobnosti kontroliranega vnosa hranil v tla.
Tehnologija pridelave tega gnojila je prejela veliko nagrad s strani kitajskega kmetijstva in
Zdruzenih narodov. Nagrajeni so bili za izjemne dosezke v kmetijstvu ter boju proti

dezertifikaciji (brosura podjetja Beijing Green Angel Tehnology Co. Ltd. 2011; Priloga A).

Gnojilo je sestavljeno iz organskega dela in mineralnega dela. Sestavljajo ga dusik (3,38 %),
fosfor (2,22 %) in kalij (3,67 %), ki predstavljajo mineralni del. Organski del predstavljata
huminski in fulviéni ogljik, skupno 50,3 %. pH gnojila je 8,3 (Porocilo o preskusu gnojila
BGA Kmetijskega instituta Slovenije — 2017; Priloga B).

2.2 Inokulum Symbivit (Symbiom Ltd., C2)

Uporabili smo prilagojeno razli¢ico komercialnega inokuluma brez dodatkov. Slednjega
sestavljajo izklju¢no spore AM gliv, koscki koloniziranih korenin z AM glivami in naravna
glina. Po podatkih proizvajalca inokulum vsebuje naslednje taksone AM gliv: Rhizophagus
irregularis, Funneliformis mosseae, Claroideoglomus claroideum in Funneliformis
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constrictus. Proizvod dodamo k tlom, ko presajamo rastline. Pomembno je, da dodamo
inokulum v neposredno okolico korenin in tako omogoc¢imo njihovo kolonizacijo z AM
glivami.

2.3 Paradiznik (Solanum lycopersicum L.)

Solanum lycopersicum L. sortno ime za 'novosadskega jabucarja’. Spada v druzino
razhudnikovk (Solanaceae). Komercialno ime za seme te sorte je Supersweet 100 F1 (Royal
Seeds). Plodovi rastejo v latih oziroma dolgih poganjkih. Velikost »¢e$njevih« plodov je od
2 do 3 cm v premeru. Sorta potrebuje veliko sonca in vode. Semena smo 4. 6. 2015 posadili
v manj$e posodice in jih vzgojili do velikosti 20 cm. Dne 18. 6. 2015 smo sadike presadili v
tla. Ko so plodovi zaceli zoreti (po 16. 8. 2015), smo jih na priblizno teden dni pobirali, jih
presteli in stehtali skupno maso plodov rastlin posameznega obravnavanja.

2.4 Lokacija poskusa (Preska nad Kostrevnico)

Poskus smo izvedli v kraju Preska nad Kostrevnico na nadmorski visina 564 m
(46°01'08.9"N, 14°54'33.2"E). Poskus smo postavili v ve¢ let nerabljen del vinograda (slika
2). Trt v tem delu vinograda ni bilo ve¢ zato smo lahko zasadili paradiznik. Se prej smo
morali tla prekopati, ter odstranili travno ruso. Ko smo to storili, smo pripravili grede za
sajenje paradiznika. Uporabili smo vrstno razporeditev pred tem obstojecega vinograda. Tla
so bila pod naklonom in tekom poskusa prerascena s travno ruso, ki sSmo jo redno kosili.
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Slika 2: Preska nad Kostrevnico. Rdec¢a puséica prikazuje obmocje poskusa.

2.5 Poljski poskus in ¢asovni potek meritev

V predhodno pripravljena tla nerabljenega vinograda smo zasadili paradiznike. Zaradi
mocnega sonca 0b presajanju iz loncev v tla, smo jih prvi teden zas¢itili pred direktnim
soncem z vejami bukve. Ko smo jih presajali, smo vse zalili z enako koli¢ino vode (2 I).
Rastline smo zalivali samo prvih 14 dni. Kasneje zaradi ugodnega vremena to ni bilo ve¢
potrebno. Rastline smo razdelili na stiri obravnavanja, kot je prikazano na sliki 3 in v
preglednici 1.
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Preglednica 1: Prikaz obravnavanj pri poskusu s paradiznikom.

Obravnavanje Opis St. Rastlin Oznaka Inokulum  Gnojilo
I Tla + gnojilo BGA 15 T+G / 20¢g
. Tla + inokulum Symbivit 15 T+l 409 /

Tla + gnojilo BGA+ inokulum
1. Symbivit 15 T+G+ 409 209
V. Tla 15 T / /
G+T+l T+l
1 1
2 2
3 3
4 4
5 - 5
6 5 6
7 2 7
=
| X
S
10 ] 10
11 s 11
12 12
13 13
14 14
15 15
G+T T
1 1
2 2
3 3
4 4
5 . 5
6 £ 6
7 [ 7
gel
8 g 8
9 = 9
10 8 10
o
11 11
12 12
13 13
14 14
15 15

Slika 3: Postavitev obravnavanj v vinogradu.
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Slika 4: Postavitev poskusa v Preski nad Kostrevnico.

Obmocje vinograda smo izbrali zaradi vecletne kmetijske neuporabe. Ker je bil naklon
terena velik, smo obravnavanja z gnojilom postavili na eno stran. Rastline enakega
obravnavanja (15 rastlin) smo sadili dne 18. 6. 2015 s 30 cm razmakom. Med vrstami so bila
tla s travno ruso v $irini 1 m. Ko smo sadike paradiznika posadili v grede, smo pri
obravnavanjih z gnojilom uporabili 20 g gnojila BGA na rastlino. Gnojilo smo v sadilnih
luknjah zmesali s tlemi in prekrili z ostankom tal. Pri dveh obravnavanjih, ki sta vsebovali
mikorizni inokulum, smo dodali po 40 g inokuluma na rastlino. Preden smo rastlino posadili,
smo tla posuli z inokulumom in ga prekrili s tlemi. Za tretje obravnavanje smo pripravili tla
brez dodatkov.

Na rastlinah paradiznika smo izmerili vsebnosti klorofila z napravo SPAD (Soil-Plant
Analyses Development, Spectrum Tehnologies Inc.) dne 25. 6. 2015, en teden po presaditvi
v grede. Enajst tednov po presaditvi v grede (od 16. 8. 2015 do 13. 9. 2015) smo v 7-8
dnevnih intervalih obirali plodove, jih tehtali in presteli. Enajst tednov po presaditvi v grede
(16. 8. 2015) smo opravili tudi drugo meritev vsebnosti klorofila z merilcem SPAD.

Petnajst tednov po presaditvi v grede (20. 9. 2015) smo po 6 izbranih rastlin na obravnavanje
izkopali. Korenine rastlin smo oprali v teko¢i vodi in jih shranili v 70 % etanolu za kasnejSo
oceno kolonizacije korenin z AM glivami.
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2.6 Merjenje klorofila (SPAD)

Za merjenje vsebnosti klorofila v listih smo uporabili napravo imenovano SPAD ali Soil-
Plant Analyses Development (Rodriguez in Miller 2000). Gre za nedestruktivno metodo, pri
kateri z napravo merimo koli¢ino klorofila v listu (Rodriguez in Miller 2000). Naprava
snema pri dveh valovnih dolZinah, vrednosti pretvori v vrednost SPAD, ki so v linearni
korelaciji z vrednostmi vsebnosti klorofila v listih, izmerjenimi z metodo kemijske
ekstrakcije. Korelacija je opisana z vrednostmi r? = 0,93 in stopnjo zaupanja P < 0,0001. Pri
merjenju je pomembno, da vzamemao notranji del lista (1 cm od roba), ter merimo vedno eno
stran lista. Pri vsaki rastlini smo opravili 30 meritev. 1z dobljenih vrednosti naprava izracuna
povprecno vrednost klorofila v rastlini. Rezultate povpre¢nih vrednosti uporabljajo tudi za
dolocanje vsebnosti dusika v dolocenih rastlinah (Rodriguez in Miller 2000). Merjenji smo
opravili v dneh 25. 6. 2015 in 16. 8. 2015.

2.7 Ocenjevanje kolonizacije korenin paradiznika z AM glivami

Za oceno kolonizacije korenin z AM glivami smo uporabili korenine, hranjene v 70 %
etanolu. Krajse koscke korenin (1 cm) smo dali v epruvete. Korenine smo sprali pod vodo,
nato smo v epruvete dodali 10 % KOH in presvetljevali pri temperaturi 90 °C, pri ¢emer smo
iz celic odstranili citoplazmo. Pri tej temperaturi smo korenine pustili 20 minut. Za tem smo
korenine ponovno sprali z vodo. Nato je sledilo zakisanje v 1 N HCI, 5 min pri sobni
temperaturi. Po zakisanju smo dodali raztopino 0,05 % tripan modro v laktoglicerolu.
Laktoglicerol je raztopina glicerola, mle¢ne kisline in vode v masnem razmerju 80 : 40 : 40.
To smo postavili v sterilizator za 5 minut pri 90 °C. Po obarvanju glivnih struktur z barvilom,
smo korenine sprali in shranili v laktoglicerolu pri 4 °C do ocene kolonizacije. Kolonizacijo
korenin z AM glivami smo ocenjevali pod mikroskopom po metodi, ki so jo opisali
Trouvelot in sod. (1986) (povzeto po Macek 2004). Za vsak vzorec smo pripravili 3 objektna
stekla in na vsako dodali po 10 kosc¢kov korenin v velikosti 1 cm, ter kapljico laktoglicerola
(povzeto po Macek 2004). Na koncu smo jih pokrili s krovnim stekelcem. Shema: 4
obravnavanja, 6 vzorcev na obravnavanje, 3 objektna stekelca na vzorec in 10 koreninic na
objektno stekelce.
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Za oceno kolonizacije korenin z AM glivami smo sledili dvema parametroma: kolonizaciji
v razredih od 0 do 5 in gostoti arbuskulov A0 do A3.

. >
1= =i
¥

0 1 2 3 4 5
0% <1% <10% <50% >50% >95%

——_——g

Slika 5: Ocena gostote AM gliv.

E
nic 1- majhna gostota 2- srednja gostota 3- velika gostota

Slika 6: Gostota arbuskulov AM gliv.

Ti podatki so bili podlaga za racunanje naslednjih parametrov kolonizacije korenin z AM
glivami: frekvence delov korenin z glivo — F (%), intenzitete mikorize — M (%), intenzitete
mikorize v koloniziranih delih korenin — m (%), gostote arbuskulov v delu korteksa z
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mikorizno kolonizacijo — a (%) in gostote arbuskulov v koreninskem sistemu — A (%)
(povzeto po Macek 2004).

Formule za izraGun parametrov so naslednje (povzeto po Macek 2004):
e Frekvenca delov korenin z glivo
F (%) = (Stevilo mikoriziranih korenin / §tevilo vseh korenin) *100
F (%) vrednost odraza razpolozljivost propagulov AM gliv v tleh.
e Intenziteta mikorizne
M (%) = (95 ns + 70 nga + 30 n3 + 5 n2 + ny) / (Stevilo vseh korenin)
Kjer je ns, na, n3, N2 in ny Stevilo fragmentov razvr$cenih v posamezni razred.
M (%) nam daje informacijo, kolikSen del koreninske skorje celotnega koreninskega sistema
je koloniziran z AM glivami.
e Intenziteta mikorize v koloniziranih delih korenine

m (%) =M * (Stevilo vseh korenin) / (Stevilo mikoriziranih korenin) =M * 100 / F

m (%) nam pove, kolikSna je infektivnost glive, tudi ¢e glivnega inokuluma v tleh (F %) ni
veliko.

e Gostota arbuskulov v delu korteksa z mikorizno kolonizacijo

a (%) = (100 m A3 + 50 m A2 + 10 m A1) / 100

Kjer je: m A3 =[(95 ns A3 + 70 ns A3 + 30 n3 A3 + 5 np A3 + n1 A3) / §t. mikoriziranih
korenin] * 100 / m

ntA3, n2A3, ..., ns A3 = S§tevilo fragmentov z gostoto arbuskulov v razredu A3 v
posameznih razredih za mikorizno kolonizacijo. a (%) je gostota arbuskulov v delu korteksa
z mikorizno kolonizacijo. Odraza potencial mikoriznih simbiontov in kaZe nivo fizioloSke
kompatibilnosti.
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e Gostota arbuskulov v koreninski skorfji
A (%) =a*(M/100)

A (%) je gostota arbuskulov v koreninskem sistemu, kvalitativna ocena mikorize »in situ«.

2.8 Analiza podatkov

Vse analize smo opravili v programu R 3.3.1. s knjiznico Rcmdr (R Core Team 2012). Za
analizo smo uporabili podatke iz merjenj vsebnosti klorofila v listih in ocene kolonizacije
korenin z AM glivami. Za izra¢un dobljenih rezultatov smo uporabili statistiko ANOVA. Z
enosmerno analizo ANOVA smo dobili rezultate med posameznimi obravnavanji, uporabili
smo en faktor. S Tukey-evim testom smo natan¢neje izracunali morebitne statisti¢ne razlike
med obravnavanji. Razlike, ki so statisticno pomembne, Smo Vv rezultatih prikazali kot
razli¢ne ¢rke (preglednica 2 in 4). Uporabili smo tudi dvosmerno ANOVA in pri tem
upostevali dva faktorja, gnojilo in inokulum. Rezultati so prikazani v preglednici 3. Edini
podatki, ki niso bili analizirani z naStetimi postopki so bili podatki o koli¢ini plodov

paradiznika, saj so bili zdruZeni po obravnavanjih.
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3 REZULTATI IN DISKUSIJA

3.1 Koli¢ina plodov paradiznika

Masa in Stevilo plodov paradiznika sta nam pokazala, da ima na produkcijo plodov najveé;ji
vpliv gnojilo. Meritve mase in Stevila plodov smo zaradi tehni¢nih omejitev izvedli za vseh
15 ponovitev na obravnavanje skupaj. Posledi¢no statisticna analiza mase plodov po
obravnavanjih ni mogoca. Najve¢ plodov paradiznika po masi in Stevilu je pripadlo
rastlinam, ki so bile samo gnojene (obravnavanje G+T). Najmanj plodov paradiznika po
Stevilu in masi je pripadalo rastlinam pri obravnavanju T, kot lahko vidimo na slikah 7 in 9.
V primerjavi z obravnavanjem T smo pri obravnavanju G+T+1 opazili za 39 % ve¢ plodov,
pri obravnavanju G+T za 43 % vec plodov in pri obravnavanju I1+T za 25 % ve¢ plodov. Pri
masi plodov smo, primerjavi z obravnavanjem T, v obravnavanju G+T+1 videli 9 % vecjo
maso, pri obravnavanju G+T za 44 % vec¢jo maso in pri obravnavanju I+T 12 % vecjo maso.
Obravnavanje G+T je doseglo najboljse rezultate in sicer ima za 44 % vecje Stevilo plodov
in za 43 % vecjo skupno maso plodov v primerjavi s kontrolno skupino (T).

1600
1387 1425
1400
1241
1200
996
2 1000
2
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400
200
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G+T+ G+T 1+T T
Obravnavanja

Slika 7: Slika prikazuje konéno (skupno) maso plodov po obravnavanjih v petih tednih: gnojenje + inokulum
+tla (G+T+I), gnojenje + tla (G+T), inokulum + tla (1+T), tla (T).



Mlakar G. Vpliv gnojenja z mineralno organskim gnojilom na arbuskularno mikorizo pri..., Solanum lycopersicum L.

Univerza na Primorskem, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, 2017 21
700
600
500
EG+T+ I mG+Tm|+THT
>
]
;8 400
[¥
2
2 300
N
200
Stevilo (16.8.) Stevilo (22.8.) Stevilo (29.8.) Stevilo (6.9.) Stevilo (13.9.)
BG+TH+I 174 170 207 455 381
mG+T 121 135 224 543 402
m+T 114 126 154 585 262
uT 101 116 160 387 232

Obravnavanja po datumih

Slika 8: Grafi¢ni prikaz $tevila plodov paradiznika po obravnavanjih: gnojenje + inokulum + tla (G+T+lI),
gnojenje + tla (G+T), inokulum + tla (1+T), tla (T).
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Slika 9: Grafi¢ni prikaz skupne mase plodov v kg v petih tednih po obravnavanjih: gnojenje + inokulum + tla
(G+T+1), gnojenje + tla (G+T), inokulum + tla (1+T), tla (T).

Najvecje Stevilo plodov je bilo pri rastlinah, kjer smo k tlom dodali gnojilo (G+T).
Obravnavanji z najve¢jo maso plodov sta G+T in I+T (sliki 9 in 10). Na podlagi teh
rezultatov lahko ovrZzemo naso hipotezo H3, kjer smo pri¢akovali, da bo dodatek gnojila in
inokuluma skupaj imelo najvecji vpliv na povecanje mase in koli¢ine plodov, saj sta
obravnavanji z lo¢enim dodatkom inokuluma (I+T) in gnojilom (G+T) imeli ve¢jo maso in
koli¢ino plodov kot obravnavanje G+T+I.

Iz slik 8 in 10 je razviden najbolj produktiven teden po presaditvi rastlin (4. teden, 6. 9.
2015). V tem tednu so vse rastline po obravnavanjih dosegle svoj maksimum v Stevilu in
masi plodov. Najve¢ plodov, tako po masi kot Stevilu, smo zabelezili pri obravnavanju I+T
(7,7 kg), sledi pa mu obravnavanje G+T (sliki 8 in 10).

Obravnavanje G+T+1 je imelo v 4. tednu najmanjSo maso paradiznika. MoZni sta dve razlagi.
Prvi¢, da smo v tla dodali preveliko koli¢ino gnojila za rastline z dodanimi AM glivami.
Sode¢ po rezultatih, ki jih je dobil Zhang s sod. (2011) je gnojilo spremenilo pH tal, kar je
vplivalo na absorpcijo hranil in na zmanjsanje kolonizacije AM gliv. Druga, bolj verjetna
razlaga je, da je na zmanjSanje mase plodov pri obravnavanju G+T+I (4. teden, 6. 9. 2015)
vplivalo povecanje obolelih rastlin (Stiri rastline), kar lahko vidimo na sliki 10. Pri ostalih
obravnavanjih so obolele ena do dve rastlini.
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mG+TH+I 2,7 2,3 2,4 39 2,5
mG+T 1,9 2,0 29 74 4,2
I+T 15 15 1,8 7,7 18
uT 1,8 1,7 2,0 4,6 2,5

Obravnavanja

Slika 10: Prikaz mase plodov paradiznika po obravnavanjih v kilogramih po obravnavajih: gnojenje +
inokulum + tla (G+T+1), gnojenje + tla (G+T), inokulum + tla (I+T), tla (T).

3.2 Vsebnost klorofila v listih paradiznika

V preglednici 2 je prikazno povprecje 30 meritev SPAD in standardne napake razdeljeno po
obravnavanjih G+T+1 (gnojenje + inokulum + tla), G+T (gnojenje + tla), 1+ T (inokulum +
tla) in T (tla). Razli¢ne ¢rke ob rezultatih prikazujejo statisti¢éno znacilne razlike med vzorci
(p <0,05).

Pokazali smo, da dodatek gnojila, tudi v kombinaciji z dodatkom inokuluma k tlom,
statisticno znacilno poveca koli¢ino klorofila v listih paradiznika. Statisticna analiza
podatkov kaze razlike med dodatkom gnojila (G+T+I, G+T) in obravnavanjem kjer smo
dodali inokulum (T+I) (preglednica 2 in 3). Kot so dokazali Papasavvas in sod. (2008), imajo
najvecji vpliv na koncentracijo Klorofila v rastlinah nitrati oz. dusik. Dodano gnojilo BGA
je vsebovalo 3,38 % dusika v organski in amonijski obliki. Slednje je v nasem poskusu
statisticno znacilno vplivalo na povecanje koli¢ine klorofila pri obravnavanjih z gnojenjem
oz. vrednost SPAD. Korelacija med meritvami SPAD in vsebnostjo klorofila v listih rastlin
je bila veckrat potrjena (Papasavvas in sod. 2008). Sode¢ po dobljenih rezultatih, lahko
potrdimo naso hipotezo H2 0 povecanju koli¢ine klorofila ob dodatku mineralno organskega
gnojila oziroma zaradi dodatka dusika k tlom.
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Preglednica 2: Prikaz vsebnosti klorofila (meritve z merilcem SPAD) po obravavanjih: G+T+1 (gnojenje +
inokulum + tla), G+T (gnojenje + tla), 1+T (inokulum + tla) in T (tla).

Obravnavanja Kolicina klorofila (SPAD vrednosti) Stevilo ponovitev
G+T 690,5+38,4°P 15
G+T+I 691,1 +60,1° 15
T 665,3 + 53,2 %® 15
T+l 651,3+62,72 15

Preglednica 3: Dvosmerna ANOVA analize SPAD vrednosti klorofila.

Obravnavanja tla inokulum
tla 665,3 + 53,2 651,3 + 62,7
gnojilo 690,5 + 38,4** 691,1 £ 60,1**

**gtatisticno znacilne razlike

3.3 Ocenjevanje kolonizacije korenin z AM glivami

Pri oceni kolonizacije korenin z AM glivami so se statisticno znacilne razlike pokazale samo
pri frekvenci koloniziranosti rastlin z glivo F (%). Uporabljena statistika v preglednici 4 je
enosmerna ANOVA, enake ¢rke pomenijo, da ni statisticno znacilnih razlik (p < 0,05).
Rezultati so pisani s standardnimi odkloni. a (%) — gostota arbuskulov v delu korteksa z
mikorizno kolonizacijo, A (%) — gostota arbuskulov v koreninski skorji, F (%) — frekvenca
korenin z glivo, m (%) — intenziteta mikorize v koloniziranih delih rastline, M (%) —
prisotnost mikorize in n — Stevilo ponovitev. Razlike v frekvenci delov korenin z glivo so
bile med obravnavanji 1+T in G+T (preglednica 4), kar pomeni, da je pri obravnavanju z
dodatkom inokulumom (I1+T) statisti¢no znacilno vecja frekvenca AM gliv v primerjavi z
obravnavanjem, kjer smo dodali gnojilo (G+T). Kontrolni vzorec (T) in vzorec, Kjer smo
uporabili inokulum in gnojilo skupaj (G+T+lI), pa se statisti¢no ne razlikujeta od vzorcev z
lo¢enimi dodatki gnojila in inokuluma. Na podlagi teh dveh ugotovitev lahko sklepamo, da
dodatek gnojila negativno vplival na kolonizacijo korenin z AM glivami. Zaklju¢imo lahko,
da je prislo do bistvenega zmanjsanja frekvence kolonizacije korenin z AM glivami v
primeru uporabe gnojila, kar potrdi naso prvo hipotezo H1.
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Preglednica 4: Parametri kolonizacije korenin z AM glivami.

Obravnavanja a (%) A (%) F (%) m (%) M (%) n
gnojilo + inokulum

+ tla (G+T+I) 31+6% 08+18°2 49,7 £20,7® 16,8+172°2 9,1+10°2 15
gnojilo +tla (G+T) 02 0® 43,7+18,0° 93+£5,1°% 40+232 15
inokulum + tla

(1+T) 56+£62% 20+3,7% 77,6 £14,6° 26,4 +23,7% 224+226° 15
Tla (T) 08+2% 0,1+£02°2 61,6 £26,4 % 7,8+£6,0° 54+4,6° 15

Slika 11: Na levi strani sta sliki obravnavanja G+T+I, na desni pa sta sliki obravnavanja I+T.

Pri ocenjevanju kolonizacije korenin z AM glivami smo bili pozorni na modro obarvane AM
glive. Poleg tega smo opazili, da se je pri vzorcu G+T+I povecalo Stevilo temnih septiranih
endrofitov (DSE); opazili smo jih tudi pri ostalih vzorcih vendar ne v tak§nem $tevilu kot pri
teh vzorcih (slika 11 — levi sliki). Septirane endrofite smo opazili tudi v kontrolnem vzorcu,
tako da smo izkljudili verjetnost kontaminacije tal z gnojilom. Pod mikroskopom vidni kot
rjavo obarvane glive.

Povemo lahko $e, da so bili vzorci G+T in G+T+| zaradi tehni¢nih zapletov pri pripravi
vzorcev manj reprezentativni, saj so se v ve¢ primerih celice koreninskega korteksa locile
od centralnega cilindra korenine. Korenine smo zaradi koli¢ine razdelili na dve barvanji.
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Prvi¢ (T+I in T) smo uporabil $irSe epruvete, drugi¢ (G+T+I in G+T) tanjse, ker bi lahko
zaradi prenatrpanosti prislo do poskodb celic.

3.4 Bolezni paradiZnika

V 4. tednu je prislo do najveéjih razlik med obravnavanji. Dodaten razlog za razlike v
rezultatih so obolele rastline zaradi plesni Phytophthora infestans (slika 12) pri obravnavanju
G+T+l. V tem casu so bile pri obravnavanju G+T+l obolele 4 rastline, pri ostalih
obravnavanjih pa najvec¢ 2 rastlini. To je lahko vplivalo na rezultate, ki so vidni na slikah 4
in 5. Uporaba fungicida za preprecitev razsirjanja krompirjeve oz. paradiznikove plesni
Phytophthora infestans ni bila mogoca, saj bi ta v tleh lahko zavrl rast AM gliv. Teden po
zadnjem merjenju koli¢ine plodov so vse rastline zacele obolevati. Plesen se je razsirila po
vseh rastlinah ne glede na obravnavanje. V nasi $tudiji ne moremo reci, da so bile rastline iz
katerega od obravnavanj bolj odporne na bolezni. Za razliko od Akhter in sod. (2015), ki so
opazili ve¢jo odpornost paradiznika na druge vrste plesni ob dodatku tako biooglja kot
komposta.

Slika 12: Krompirjeva oz. paradiznikova plesen Phytophthora infestans na steblu paradiZnika.
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4 ZAKLJUCEK

e Poskus na paradizniku Solanum lycopersicum L. je pokazal, da so bile rastline
paradiznika gnojene z organsko mineralnim gnojilom BGA bolj produktivne tako v
koli¢ini kot masi plodov.

e Vsebnost klorofila v listih paradiznika je bila statistiéno znacilno vecja, Kjer smo
uporabili organsko mineralno gnojilo BGA tudi v kombinaciji z dodatkom
inokuluma.

e Frekvenca AM gliv je bila najvecja, ko smo uporabili inokulum v primerjavi z
uporabo gnojila, kjer je bila frekvenca AM gliv najmanjSa. Sklepamo lahko, da
gnojilo negativno vpliva na kolonizacijo korenin z AM glivami.

V nasi $tudiji smo torej ugotovili, da uporaba gnojila pozitivnho vpliva na rast in
produktivnost rastlin paradiznika, obenem pa smo zaznali, da je uporaba gnojila negativno
vplivala na vzpostavitev mikorize.
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1 Introduction to BEIJING GREEN ANGEL TECHNOLOGY CO.,LTD

LR TR HAR T R SANAM BRI % 52 2 Scien-tech Achievement Appraisal Meeting organized by
Beijing Municipal Science & Technology Commission BEIIING GREEN ANGEL TECHNOLOGY CO., LTD was
established in June, 2000, derived from BEIJING GREEN ANGEL VEGETABLE AND FRUIT AGRO-TECH CO.
GROUP which established in November, 1996. Because of the strong scientific research team, it became to be a
high-tech enterprise mainly in biological field.

The company produces biological products for ecological agriculture, ecological reconstruction and desert
control. It has the independent right for import and export. and the ability of widespread international cooperation and
foreign exchange generation. The company has the spirit of creation and renovation in scientific research. It consistently
develops high-tech products according to market demand. The maxim is practice first. Under the repeated experiments,
numerous data and energy spectrum were obtained which is the basis for development and enlargement under strong
market competition.

The company takes "to promote the commercialization of agriculture, agricultural science and technology grow,
and establish agricultural brand in China" for the tenet, promotes the enterprise spirit of diligent, high efficiency and
innovation to build the green, environmental protective and pollution-free food of China’ s agriculture. It dedicates to
manufacturing, improving and the promoting the new agricultural production and material with the representative of
BGA soil conditioner, so as to solve national critical agriculture problems. It actively engaged in the research and
application projects related to safeguarding state cultivated land security, grain safety, food safety, environmental
safety.

BGA soil activator, the current major product of the company has passed appraisal by the Science-Technology
Achievement Appraisal Committee lead by 3 academicians, and obtained the product registration by the Ministry of
Agriculture. The vegetables grew with BGA soil conditioner have passed the Food Agro-Product Save Accreditation
and Non-pollution Agro-Product Accreditation one by one.

The company is a member of High-Tech Enterprise Association in Beijing New-Tech Enterprise Development
Test Zone, and is a leading enterprise in Beijing Municipality for foreign exchange generation through exporting
agricultural products. It was appointed to be the High-Tech Enterprise, the Pioneer Enterprise of Star and Fire
Scientific Research of Beijing, the Undertaking Enterprise for National Star and Fire Scientific Research Project, and
the Undertaking Enterprise for National Star and Fire Scientific Research Project of Beijing Municipality.




Legal person, Chairman of board, General Manager and Technology innovator: Mr. Zhang Jianmin

Address of registration: Room 602, Training Center, No. 12 Zhongguancun South Street, Haidian District, Beijing, 100081
Office address: Room 602, Huiyuan Hotel, No. 5, Zaojunmiao Road, Haidian district, Beijing

Telephone: 0086-10-62120735  Fax: 0086-10-62120734

Base of research and production: East end, Beigijia village government road, Changping district, Beijing

Telephone: 0086-10-69751471 Fax: 0086-10-69756443
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2 Jenisk KR AT A vl ™= M4t Introduction to the Products
2.1 BGA 15i§91#] BGA Soil Conditioner

s 2y m) PR BE 4 S5 77 4 L Its the company’s leading product at present.
Feihil i 4 8 B 7] General Name of the Product: soil conditioner
Fimnf: BGA 8P 7] Commercial Name: BGA soil conditioner
A BGA 57 Used Commercial Name: BGA soil activator
FemiirbadE: Q/HD LTQ 001-2010Executive Standard of the product: Q/HD LTQ 001-2010
AR B —— @ TR SR R e R MR IR R AR
L5 BIRRE A =ik
Form and type classification: Powder—common type, desert arid type. plateau infertile type, saline
soil type, acid soil type, special type for plant disease; the granular type will be produced in the near
future.
REEPERSY : BGA Sk, & MA A Rl D EARE /Y, it BGA 3L IRF AT (L 55 GE R P 72 AR
AP
Key component: BGA base material produced by kernel technology. It is the internal reason for its
good feature.
BDEAR: kAR A R Wt 2 M5 & A BB AR (FE SCRATFR STT $eR) , 8 37 Bk 43 ¥ R %
A (FesCiEifr CRTNW $R) , s AR A BRI PE S H R

Kernel technology: Synthetic Treatment Technology (STT) and Controlled- Release Technology of
Nutrients and Water (CRTNW), which invented and named by Mr. Zhang Jianmin, the innovator, are the
original creative high technology.
et B R SG s AA BR I R DL ST, 5 A BGA ORHE BRI 15 BGA 3R # 7],
Production Process: Mix the inflated organic agricultural residues after fermentation with BGA base
material to produce this BGA soil conditioner.
O SR EM—— BRI AR PR S | R R A
Functions: Improve soil conditions-Desert governance, ecological restoration, transformation of
medium and low-yielding land, saline-alkali soil improvement. etc.

EIR Y — RS R R BRI, BEIRRE SN | RS b
PE B2 R b G Rk A AR N 2R AR A 15

Supply nutrition to plant-Increase crop yield, improve the quality of agricultural products,
refractory disease prevention and control of certain crops, improving crop resistance, improve the survival
rate of tree planting to speed up the construction of ecological forest and economic forest, etc.

PRRPLRE—P T Tk RIS

Water retention and drought resisting-Drought resisting, water-saving agriculture, etc
B SiR: Piibia Iy, R SR IR S S R AR B, YK AR, 2R BT AR i, 22 Fn gk

PR L IR 2 AT LI S A BT IR AL AL R A

Application field: desert control, soil amelioration, ecological recovery, urban and rural forestation
and garden construction, water-saving agriculture, cash forest construction, highway and railway territory
afforestation, urban and rural organic waste harmless and resource-becoming disposal. ete.
Fent: COLSR S AHLRTEY (REFF, BRA, B, &0, JOKRE%) AR, BRAE, LFE AR,
Features: (1) The major raw materials are urban and rural waste such as plant residues, sawdust,
dropped branch and leaf and corncob.

(2) &, AR EB > EERBEAEYR, & e AR AR, ™ A B
B BE R R A T B e e TR T 7

(2) It is harmless, rare even no heavy metals, being a realistic agricultural means of production for
growing green food. It does not release pollutants during manufacture, storage transportation and
application.




(3) BRI RS M &=,

(3) Reduce the usage of fertilizer and chemical pesticide.

(4) BRAEH &7 i IEP MM BB 240 0 (T 5 7%, R, SRERAhER, | Fhok, His
4 AREIE S ) (ERARAEDIE T IS, R BEDR E AR TG SRR 7™ i ™

(4) Ttis able to increase plant normal growing, thus the surviving rate of trees and yield of crops in
extremely adverse conditions such as drought, cold, plateau, strong ultraviolet, barren soils, saline soils,
heavy pollution and low sunshine.

(50 IG5 AR T i i JB0 P B2 AR AT it O R PR AU

(5) Itis able to improve palate of the agricultural products, restoring their natural taste.

(6) FiZyHK,

(6) Save water.

() HEBRGE . L AGE A2 R,

(7) Its efficiency is significant on ecology, economy and social aspects.
B XU ER P E 2 R R e RN E A B 2V IR R A8 RARE =

AEERE,
Significance; It is of far reaching importance to safeguarding the state cultivated land security. grain
safety, food safety, environmental safety, as well as increasing farmer” s income, improving the quality of
people’s life.
R A H TR BT A AR T, BGA EORHT LI fE B A5 B R,
Detection: Routine analyses test common items, soil energy signal spectrometer test BGA base material.
EMRCBE: HWIE 3 R AR R K I S 3R O & Fh A PR AR I 23 2% 2 . BGA 135
Tl HRL R RE PO R K 2 FE IR SG F , B RS A R R DR B R R I — A e
FiE B R PR

Mechanism of function: The necessary condition for the plant normal growth is soil, water, fertilizer,
gas, heat, light, etc., which must be satisfied at the same time. BGA soil conditioner can coordinate the
relationship between water and nutrition, so it can provide a small, thorough and harmonious environment
at the rhizosphere for the plant, especially plant under adverse circumstances.
TEMBLBE: (1) BGA MM AIME ML S “BGA 8RB —rr0 (3, <, KA. M
w0 ) —HI "X 1 F P R RO A RS R R

(1) Mechanism of function: The BGA soil conditioner related on the energy absorption, storage,
transmission and transformation in the system of BGA soil conditioner—environment—plant.

(2) HHUEAREIE ), BGA iR Br b A\ 3 /5 e R HIRAE i (00 ) Mz E A A K

(2) Soil has energy spectrum. The BGA soil conditioner is able to regulate the energy spectrum to
coincide with plant growth.

(3) IR A RAMEE LI e 80 BRE, [RIEFE ZAERNE LR “Fil” 0 W & Ay
PR A RAME SR, R A % 5

(3) Normal growth of plant needs not only enough nutrients, but also their harmonious
energy spectrum. Otherwise, nutrients may be harmful.

(4) BGA -3 B s A -3 5 W SR BEAE T 5 1Rt 0 T2 S DhRE , KOR S EL 1 B AR R ik
Fe, Irh BGA - HEVABR A4 FLER ] LA BERERE Jy : DARE S A ]

(4) The flocculation of BGA soil conditioner after putting into soil shortens the natural
soil-forming process, which means exchange energy with time.

2] B BUE PEHr Social recognition and authority evaluation:

(D) BB EE: Db ETRBEXE BB, b EREBR S R fE A 2 bt b a iF
FHARREEZAZINA: "BGA HIEHEGFIAERUE P4 537 70 1) 2 R SR DhaE Fu i % i L4
T 1 B ] P ] 6 7 i B e

(1) Evaluation of the Scientific and Technological Achievements: The Science-tech Achievement
Appraisal Committee lead by Mr. Liu Gengling, an academician of Chinese Academy of

—_— —



Engineering, Mr. Yang Hanxi and Mr. Jiang Youxu, academicians of Chinese Academy of
Science indicated that the function of activating and keeping soil nutrients and soil amelioration
by BGA soil conditioner as well as its cheap price showed its advanced position compared with
similar products home and abroad.

(2) miH%: Pirb EREBEADE B A E RS H B & G2k "BGA BblE - Fh%
W T A GE B AR DGR i Y ARbR A R

(2) Project Check and Accept: The Check & Accept Committee lead by Mr. Liu Guangding,
an academician of Chinese Academy of Science indicated that BGA soil conditioner was a newly
creative agricultural means of production. It broke-through traditional theory limit.

(3) EE™ahic: BGA L R E AR E SRR ™ b il . RAL(2004) 1% 1574 54

(3) National Product Registration: BGA soil conditioner has obtained the product registration
by the Ministry of Agriculture: Agriculture Fertilizer (2004 )Current No. 1574.

C4) JHE IR PR e SRR AR 3 3 1] S ASURA 1A 80 1 AR i 2 A NIE™ P A S R wb A AIE”™

(4) The vegetables grew with BGA soil conditioner have passed the Food Agro-product
Save Accreditation and Non-pollution Agro-product Accreditation one by one.

AEF T FFFE HEAR T G 2 AL BB L AR IR 58 2+
Scien-tech Achievement Appraisal Meeting organized by Beijing Municipal Science & Technology
Commission
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Certificate of Appraisal

liew of Appraisal

Chairman Academician Mr. Liu Gengling (front. center)
Vice Chairman Academician
Mr. Yang Hanxi(front. right)
Vice Chairman Academician Mr. Jiang Youxu (front, left)

2.2 BGA W iill® BGA Foliar Fertilizer
Pl 44 B R SRR IR

General Name: Water-soluble fertilizer containing amino acid.

Bidh4: BGA M-

Commercial Name; BGA foliar fertilizer.

P bafE: NY 1429-2007Executive Standard of the product: NY 1429-2007

FE ™ it BGA m LT AR 15 E 5 Ol = 5 IEXE L IE . R AEHES 1606 %5,

National Product Registration: BGA foliar fertilizer has gained the formal registration license
from State Ministry of Agriculture: Agriculture Fertilizer Authorization No. 1606
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Project Check & Accept Meeting Organized by Science and Technology Department of Hainan Province
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acceptance meeting
S—— — =
Lr e
| (SRS e
SRR AW
B DA A
hiEARERNE AEE. N fEARSNE
B 4 16 e 2 A FE EHELRIEE
AT ES T
WEEY ge 2 Gf g N DD L BUNY RmA T ey
PREEENRUFTRELNE. G5  BET. H4. 48 SLYERA. & TRASENGEIEELASE WA
. M NRR. » A ‘- Sltrird LRI TR
| F:.
AR ﬁ L L]
| == S S—

L4 1
LR R L LR L] |

AEARR, tLEssams |
AR The

mEEE A

TR

[ 8 P [
e e e T | |

ARt &4 f0men

LT
Ay iy Ll

HpAE N\ B I 2 A
Certificate of Fertilizer Registration of PRC
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Certificate of Fertilizer Registration of China
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Enterprise Standard (reported to the record in Quality and
Technology Supervision Bureau of Haidian District)

£ 4 7 e A e e 25 A B B P A IE
Certificate of safé edible agro-product and certificate of
harmless agro-product

5] P9 S BURERB T TR 54 B R 35 Test

reports home and abroad




3 BGA1-3E 88831l The Application of BGA Soil Conditioner
3.1 g3 Lo, PR BEH A, ok Pk i Soil Improvement, expanding

cultivated land, and improving the quality of cultivated land

I 5 B b 2 A IV £ 2 4 Ok Z v AR IR AR AR A TR S 2 K kI BLAT Bk 18.26 {2y, W
T IR A B A R DB M 400 % T, BT S R  BGA SRR TR RERE I B G
A B AE SR, TR 2y EA T ROk, S R B A0 1L LIS b R An 2R A BGA 38 ik 2
FLRE b DL, RBE Kb b BB 1% S R, AP B HE AR IX 1% A B
Hi, 3 ER 1% RO RhOR , SRS B A 1487 T5 s RO AT 25 vh 0T 2 23 Al B9 B AR 1L Y 10%,
ZiF AP 3989 5 m s RE PR 70% PR, e AL R S R, BGA +
S PR RE P A T, TR 10% B v AR 7 PR B ks 7 FRBE L PR ™ B e 10%, 4R T3 8 Bt
1300 731t , A i o fift 4 1] BB 22 4 FIORR £ %2 2 Al Dk

The security of state cultivated land and the grain safety are the top issues related to the survival or extinction
of the Chinese Nation. Now our country has cultivated land 0.1217 billion ha, but because of the road and city
construction, this number will be decreased by 266.7 thousand ha, so the situation for cultivated land is very
severe. BGA soil conditioner can transform desert to be fertile farmland, we can plant in saline-alkali soil and dry
heat river valley, we can re-cultivate abandoned mine to increase cultivated land area. If BGA soil conditioner is
used to transform 1% of the desert, gobi, land of deflation and desertification land to be fertile land, to transform
1% of the stony desert of Yunnan,Guizhou and Guangxi Provinces to be fertile land, to transform 1% of the
saline-alkali soil, then the cultivated land will increase 991.33 square meters. If 10% afforestable barren hill of the
dry heat river valley in Yunnan is used, then the cultivated land will increase 2659 thousand ha in all. 70% of our
state cultivated land is middle-low yield farmland, indiscriminate use of fertilizer decreased the quality of culti-
vated lands fiercely, but BGA soil conditioner can rapidly fertilize the land capability. If 10% of the middle-low
yield farmland is transformed to be high yield farmland and increase its yield per unit by 10%, then it equals fo
increase the cultivated land 8667 thousand ha million square meters. All the above will contribute much to
solve the cultivated security and grain safety of our country.

3.1.1 BGA -HeyfEsas i Ak 1 BGA soil conditioner can transform desert to be fertile soil

2000 4E 11 A Abmtoll R SIS B Be e N SRR /R B bt I BGA 38R BRI i 1
AR RA Rl A RS AR 2001 4R 5% SO AE AR E TR, 2ERKEARRE 150mm, PR
350 mm H H8AH N TEERERRTOL 5 AR BRI MRS Al 2 9 uleis 3243 Bk 2 81.8% i1 38.5%, #&
Ji BGA 5 R R 0] i ot St ) i 350 0,

2007 4 2 AL & RG] BGA BRI P> - ARAE i 1K 8, b ROl R
B NLRIF 78 T S AR I B, 20 HAERE A BGA 38R B A f5 W 2L, ek s, SR kel
I8, ST, BT, S W T | RE S A g ol AT R, S gy BT A5 R W D) D
CLAR AR 1Vt DARPRR RO A7 A B 2R kb e 4 e B LAF . 6 N SRR B 70 36 DB AR 2 LAk A
Wb, DRSS H b, MEAT BGA S RIBE A REAEAR LI fia) Y dpe ARAS Mo 0 0 ik £, ML
1t PR M 2 B d M S SRR

In November 2000, Resource and Environment Institute of Beijing Forestry University planted Chinese
pine and Siberian Apricot for test with BGA soil conditioner in the Desert in Horinger County and Inner Mongo-
lia Autonomous Region, where suffered from severe drought of 50 years-met in 2001, the annual amount of
precipitation is less than 150mm, the first half year is only 50mm and without irrigate artificially, the
survival rate of non-bare-boot Chinese pine and Siberian Apricot is 81.8% and 38.5%, while without BGA,
the survival rate is 0. In February 2007, with the field survey. we found that the sand with BGA all
transformed to be large soil block, and with the test of many authorities, such as the Soil and Fertilizer
Institute CAAS, it showed that the appearance, chemical property, aggregate structure, soil texture,
physical property. microorganism character and energy spectrum, etc. of the sand before and after using
BGA soil conditioner changed obviously. The analysis result of the soil character showed exactly that the
sand had transformed to be sandy-loam, which shortened the process of soil forming from ten of
thousands years to several years.

The technologies domestic and oversea to prevent and control desertification are all water-centered,
aimed to recover the plants, only BGA soil conditioner can transform sand to be fertile soil within a quite
short time radically. thus can establish the most solid foundation for recovering the ecology.



Aot BGA 3 3R A b1 45 Al
The particle size distribution of sandy soil
without BGA soil conditioner
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The sand on Horinger Desert planted apricot
with BGA exchanges into reddish brown and
Jorms the bulk
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The particle size distribution of sandy

soil with BGA soil conditioner treatment

fin fact, sandy loam)

X E R85 RS R O L Bk £ 43 A
The particle size distribution of nature
sandy loam from Langfang City
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FHAEFYE R The change of soil chemical properties
Figkfs 2k b9 Horinger Desert

ety B8 Clay 8 Silt P Sand i)
v <0.002 mm | 0.02~0.002 mm| 2~0.02 mm ‘
feinee BGA. ik .19 X .9 vy
BGAG : : A bR |
After BGA used 88 38:34 5796 Sandy  loam
KU 2.68 19.56 71.76 PR
nature sandy loam Sandy loam

il sg H 1] Data of analysis :

(R L = 0

2007—-03-22

s A &4 pH A7 HLIR M et AN KRN ZEP)  ATXaP) AWK EEHK)
Test items ~ Water content Organic matter CEC Total-N hydrolyzable-N Total-P available-P  Total-K available-K
ELfi Unit % % cmol/kg % g/kg [ mg/ kg % mg/Kg
MCAM i Ui (& 0.997 15.2 0.067 105 0.040 137 2.00 120
Ather: helone 1.3 Ti6 5.4 .6 9.1 33 1% | .
T 1 Koy itk ei(Ca) SRR (Me) AAWS)  HEGRCH)  AR(Fe) fdEE(Mn)  HEE(Zn)  ARMB)
Test items  Water content  Exchangeable-Ca  Exch.-Mg  available-S available-Cu  available-Fe available-Mn  available-Zn  available-B
ﬂ{':'(UniE [ % me/ Kg mg/ kg mg/ kg mg/Kg mg/ kg mg/kg mg/ kg
%{lg&;imw x5 0.375 274 55.8 1.04 15.2 9.80 2.87 0.91
\:.El.:.A:EF-iI.".Il‘".'. 4.1 13 I LA 3% i 3.4 |.2 Il
L EEBBIYE R % Changes of soil physical properties L3541 ¥ R 2 Changes of microbiologic properties
i =i 1 1 b AN, é - ?H{%d‘::?l& j&gﬁﬁ a‘:;}\ﬁ
Wi H Item spec%cﬁ]gjﬁ[a@ Voluﬁfew nl'"lzga?l*l Jarlicle i [ Ttem Amountof Amountof
area diameter bacterium actinomyces
By Unit m/g m Mifir Unit cfu/g cfu/g
BGA |H#iRpp S BGA 1 e il P 5 s
i BCA 0.563 43.178 # BGA 1.1X10 2.0%10
W K Nk AN = R Al

i"%ﬁi’i i Chang of soil energy spectrum
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The energy spectrum of
sandy soil with BGA (red
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The energy spectrum of

sandy soil without BGA
(red line) is vary
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energy spectrum of natural
sandy loam
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spectrum of natural
sandy loam(green line)



3.1.2 BGA 1 3 V8 PR 71 2% 38 v K 7= 1l BGA soil conditioner used to transform medium and
low—vielding land SRS

M, g R L L Ll LA

2001 47 5 AFEE PRI MIX 20 BRI 55 2 1l 1 BGA 3%
AL, A 104 KA PRIAIRS:, H BGA SRRy
RAE ARG FUY P B3 SBT3k =,
PUZ s, gt 3] 2010 45 7 A FHRURERT IR A F 6 48 1L

In May 2001, a BGA soil conditioner test was made for the barren purple
soil in Rangdu Town, Wanzhou District of Chonggqing. Although it suffered
from a big drought of rainless 104 days,but the crops with BGA soil conditioner -
was harvest as normal and rapidly trans formed the soil. The soil turned from s comesmsn wnee w1 msa
the former 5 to 6 grade soil to be 3 to 4 grade or 1 to 2 grade soil, and it without fertilizer with chemical — with BGA
contitied die change till sampl d it Jll])’ 2010. and BGA Sfertilizer  soil conditioner

i J X KT ke 1 RL%EIX Increasing soil available nuirients (Wanzhou District, Chongging)

£ 4 Crops L Cucumber (U Tomato  F Lettuce
T % 3 {1 el T AP Tk R 11 Koek R T 4L {1 %0 U P
m ook om A hvdrolyzable—=N| available =P | available—K h=N a—P arkK h—N a—P a.~K
Test items <ty 1 Teht | | M hb | g ] &N | | GA | # | B | H] RN | H | BN R | AN | ®
content | grad . o, G o, Cs g, Qs 2. C. . C; g, i o, i 2.

B ] FL 3R

After harvestwithBGA 163.5 | 85.7 I 123 3 90.8 3 75.3 | 88.2 4 151.6 | Bl.4 | 103 3
used, mg kg
Wkl ds | ke o 57.6 30.2 26.9 40.0 31.8 18.9 53.4 30.6 22.0

Net surplus
alter harvest

3.1.3 hwhh, T a2 ) I H Growing on saline soil
Wi ve P E K, pH 9.0 Ae A M dhmt s D3t A 1 /A2, 22 I, PRZL AR SRR, B v R 3 Pl A 55 .

Kelamayi, Xinjiang. Wheat, muskmelon tomato successfully grew on saline soil with pH 9.0

i ke PR g ik Al M R AR AE AT I ] BGA
b R R A AT AR IR P 2
g 0%
According to estimation by cotton
grower, cotton treated by BGA soil
conditioner at right got 50% more
vield than that treated by chemical
Jertilizers at left

kg/ha a64 453 44 600 477 284 801 459 330

Wheat: near was with
chemical fertilizers,

' background was with
v BGA soil conditioner

0% IR gt
3.1.4 g T 2 Hbatr A9 Fp4d Planting in Arid Hot Valley Area in Yunnan
LT ] 25 SO IX ERBE E AT 26 P 55, BB AL S R T™ o AN DI S5 3 i
BRI, AN K Mg G M BGA SRR IEAT AR TE A F S A1 i AR
A LR gl —ai R A8 R _ ‘ _
In Yuanmou, the typical area of Jinshajiang Arid Hot Valley Land, the natural environment is severe,
the vegetation was heavily destructed and degraded, improper cultivation and over%razing as well as poor

sense of ecological security made the productwitff low and backward in economy.Planting with BGA Soil
Conditioner not only produces good harvest but als

i r i

o solve the problem -- soil improvement thoroughly

FRAR 00 £ 14 20 i Fil BGA 315 2 70 B ) 1Y &1 i
Tomatoes Planted with Chemical Fertilizer Tomatoes Planted with BGA soil conditioner




3.2 e h, el Improve the yield amount, promote harvest

AAAT 1996 SF4LEERY 14 455Kk, BGA HIERERF QLRI MR A, BT, AKX
(S E ) Mo i, R it {75 BRI REA LA ERHE ™

Since the 14 years of the company” s establishment in 1996, BGA soil conditioner had done
tests in all provinces, municipalities and autonomous regions (including Taiwan) except for
Macao, and all the information feedback is production increasing.

3.2.1 BAEF&ME FkREE SR H, Srem &= The yield of rice yield research project under
good conditions, higher and higher yield

LT AR RIE AL B AKX 2 —, L RS R BB, b TRkt
PEPNAR R PRIR f B A0 T HIR™ Fdh R AL ™ & ik 682 2T/ 11,2007 SF bk il FH %
Jry G AR A R AR, AR P U8 T RESPAAR IS JH G 1 KR e e o H AR, U R B AT 40
% AR FE R 2 B0 W e vl 5 25 o7 S BLE XISt A e A R AT, JH BGA HIERBLRIF0 BGA M if
B A T- B IR K R ™=k 780 20T, HE7™ 14.4%, ARFE KR rp e 2 B AL, KR E L, I
AR R RIROR o
2009 FAEIL KL AR AUE FAL T RHFSEHL BGA 135 BEAT BGA - [HT AL Y (R A Ao
FeaiA 925. 6 AT / B

Haicheng, a city in Liaoning province, is one of the important rice production areas in the
north of China, with a comparative superior soil, climate, etc. The seed rice called “Qianchong
Wave” cultivated by Chen Wenfu, academician of CAE, and professor in Shenyang Agriculture
University, whose yield amount was over 10.23t/ha with regular fertilizer. In 2007, Haicheng
Science and Technology Bureau cooperated with our company and started the “Rice high-yield
pre-critical project test™ at Xiakan Army Farm in Xisi Town, Haicheng. The test was carried out
by Mr. Liu Hongsheng, Top grade model worker in Anshan, who has over 40 years’ experience in
planting rice. BGA soil conditioner and BGA foliar fertilizer were used to plant “Qianchong
Wave” rice, and its yield amount became 11.7t/ha, whose production increased 14.4%. And
there’s no pesticide at all, so the rice quality was batter, and finally it gained very good result.

In 2009, under the notarization of Beijing Chang’ an notary office, the yield amount of the
same kind of rice achieved 13.88t/ha with our BGA soil conditioner and BGA foliar fertilizer in
our company's science facility.

ThEGRK RS L Bk

Comparison Sheet of Rice in Haicheng

2
Tk Pl vield in fact
e ¥ i | ereges ) Numbers per ear
. RE ST | B /g
EL Far % . Zay
it , Ear T A |Tensof | Weight _ BEE | geR | W
4P treatment . Mant ) Vield L 1) s ] 5t 4 i ke (kg/d7)
Sigun s Length /| Spotrm | Ear/spot| thousands of N
Height/cm - — thousan | Grans | Vain Tatal Total Tatal Yield per
- EAS/ mu o
darains | available| grains grains area/ | vield kg mu
BGA 84w & n
BGA nf i ®
BGA soil
conditioner plus B 1] 15.9 13260 17.3 22.9 9] 21.6 1601 14 174 1.5 1170 780
BGA follar
fertilizer

IB-CE)

Nore: Imu=1/15h



LI BGA A S8 B K RS TS RUBIL A0 AR Rice with Yo BGA 3R] A L
Rice with BGA soil conditioner in conventional fertilization in Haicheng Lefi: BGA soil conditioner
Haicheng Right: chemical fertilizer

“,
[

AZy /| EEH 2005 SFRAIKES, @800 AR wlEEHL 2009 FEACERWCHIY, T Ay m B 20100 SR AR, Bk UL

WITEA 15 925.6 2 7. A7 = G MR AIE R The output of the rice planted in 2010 will
The output of the rice planted in 2005  The rice harvesting in 2009 for the plant- get good harvest

was about 12t'ha for the planting base of  ing base of the company, with the output

the company of 13.884/ha. The third and the fourth

Sfrom right

3.2.2 |, R & T 1R R 6E fn FR P & Increasing per nuit area yield , especially in

adverse conditions

(1) BT 5 M XA T =0k T AR X, 6 A E T O 2 1 L 0, B 58 2k, 104 RASRE R .
Wanzhou District, Chonggiong in Three Gorges Reservoir Zone. The trial field located on top of the
mountain without irrigation. Poor purplish soil. 104 days without rainfall.

WR PR Fifi PR
244 Crops
Cucumber | Tomato | Water melon
.| BGA 2637 7336 4653
kg/ Hi
[ CK ' 1] 2
Yield i BGA 39.56 110.04 69.80 e : ;
e 10 ., i BGA HI3T R BGA #1851
Cucum-ber treated with Cucum-ber without
BGA BGA

(2) Vo s HE Je fl S EL g 4000 K, ARIPEK 440 2K,
TR 120 K,

Duilongdeqing County, Tibet is 4000 m above sea level.
The annual precipitation is 440 mm, 120 frostless days.

WL | PHELA ()18 1N
i C
At Crops Cucumber | Tomato | Water melon | Balsam pear
BGA 5061 4106 4290 7587
ke /i
g | o 0| CK [167 T
Yield ¢ BGA| 75.92 61.59 64.35 113.80
t/ha\=—r 2 115 . | BOA MRS K

The flowers with BGA are in full bloom in Tibet



A

W% AALHOTHSIN 3. 44em, T 800kg, 4759 BGA 3518 38 5 7 Fh5 3 4.80 em T

000ke .
Grape: on the lefi was treated with chemical fertilizers, average stem diameter was 3.44cm, vielding 12t'ha. On the right was treated
with BGA soil conditioner, average stem diameter was 4.80cm,yielding 30t'ha

RO — P22 TR EE T 26 4 BGA | Y ERAIFE —AAE G PR — bl 7 e dh s 96 4

A plant of vegetablesponge grew in a pot treated with A plant of bottle gowrd grew in a pot treated with BGA soil
BGA soil conditioner bore 26 fruits conditioner bore 96 gourds

(4)fFEREH  Lingbao, Henan Province

2008 AR BAL A BGA 32 1B A foR Y 48 B i 4 A AR, B/ Soefbe P R, ] BGA
oL A R AT B AR 0 A A A AL o AR B 38 K 30%.,

In 2008, farmers who used BGA soil conditioner, harvested the dates and grapes. and in the yield
amount comparation we found that the yield amount was increase nearly 30% with BGA.




(S) A EF Dongfang, Hainan Province

2008 4EA BAL ] BGA - BE iR B 7 Fe i A oK 48 B il 4 AR e, AE 7™ St e b 28, ] BGA
L A O A B 7 4 RRORT LA A R o R 3 = 530 30%,

In 2008, farmers who used BGA soil conditioner, harvested the dates and grapes, and in the yield
amount comparation we found that the yield amount was increase nearly 30% with BGA.

o

AN BGA IR IR FHIA & B R LR W BGA 35 8 510 o o A R Sk
Without BGA soil conditoner, the banana is shorter. With BGA soil conditioner, the banana is longer

AN BGA 358 U TR 70 R 10 T R e b 55 Al BGA 3% U B ot 1) o e b
Without BGA soil conditioner, the sugarcane plant is thin With BGA soil conditioner, the sugarcane plant is thick
and weak and strong

3.3 WK, A1 W) T-4Edh IE IR BE % 4

Decrease chemical fertilizer and increase benefit, contribute to
safeguarding the security of state environment

FRAE Ty fife e N R TRke 1 EORAE A, MU B e A A 16 il B B R IE R 36 N A B LS 44
TR R, P ER R BRI, b E TRk S 55 S DR R E AR SR
IfiC, BIEA 30% ~ 35% (4 7F), BEAERA 15% ~ 20%, BHACASHILL 65%, fvh i i 5 7% WOt H fd
TR 35% HOALHE 3R AR i 2k A RUIE R i ik 430 12~ 500 1270, AT S & MEH i el i A 148
35 ~ 40 RJGHZHE FFE 80%, 46 F 53 9 1 o 1 e 25 BOR M AR IS e i) L b &5 035805 4 Ak
AT A it ™ BB B IR A A A R R A N F B BROME S8 L A B A )i BE R
Al K HE AR AL LA, — BAEREAT NS RO i A 22k, Foi R Seik i e BRE BAREUAS 1 —5E
IR 2002 AR AF R SRME R0 BGA L3RR BETR] (B0 & 220 5%) S5 R™ ik AL (R
BRIk 45% ) B AT EE IR R BGA - 5 VR B0 751 gt /D11 A JH 5ty BB 31,

Chemical fertilizer plays a big role in solving the problem of having enough to eat and wear for human,
but the disastrous effect of fertilizer lavishement is punishing human themselves. Mr. Liu Gengling, late
famous soil fertilizer scholar, primary Vice president of Chinese Academy of Agricultural Sciences,
Academician of Chinese Academy of Engineering, pointed that in our country, the recovery of chemical
fertilizer is very low in a long-term, recovery of nitrogen fertilizer is 30% — 35% (in the season), recovery
of phosphatic fertilizer is 15% ~ 20%, while recovery of potash fertilizer is not more than 65%, which
makes China who owns 7% cultivated land in the world uses 35% of chemical fertilizer. We will lose 43 to



50 billion yuan annually only for Nitrogen fertilizer. The availability of phosphorus put into the soil of the
current compound fertilizer decreases 80% after 35 — 40 days, and most of it is fixed so as to lose effect.
The disastrous effects cause by abuse of the fertilizer are shocking by the sight, such as land harden,
environmental pollution and ecological destruction. quality of agriculture and forestry products seriously
decline and the waste of resources, decreasing chemical fertilizer and increasing benefit has been to a
extremely urgent agriculture affair.

In recent years, the company has been taking efforts to decrease chemical fertilizer and increase
benefit, and have gained some achievements both in practical and theoretical. In 2002, the benefit comparative
test between the equivalent amount and value Hainan BGA soil conditioner (the content of N, P205 and
K20 was about 5%) and the high concentrated compound fertilizer made in Norway (the content of N,
P205 and K20 was 45%) was the typical model to certify that BGA soil conditioner can reduce the usage
of chemical fertilizer.

i BGA XI5 55 s ok B SR N LE A ™ i

Benefit comparison BGA and high concentrated compound fertilizer _ , .
CF=chemical fertilizers
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1 e H e A T g ] 2T ke
1< 1544 Crops A ; #hF Litchi Kudin e ST Water
Sugarcane Pepper Mango GratosyTtia Chinese wax gourd fnelon
WGE AR kg/TT BGA Yield kg/mu 7413.50 199 36 947.10 506,10 139.26 4590,00 3975.00
R AR B kR
CF Yield kg/mu
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For fertilizer usage and soil health quality. it is much more severe of organic fertilizer than inorganic
one. The organic fertilizer has not only pathogenic microbes but also organic toxicants. and it has the problem
of heavy metal pollution as well. At present. the annual production of the excrement from animal cultivation
in our country is 1.93 billion tons, within them, the pollution chemical oxygen demand is about 71.18
million tons, which has exceeded the demands of industrial waste water and life sewage, the run off amount
of N and P of the animal excrement is separately 1.2 times and 1.3 times of the industrial waste water and
life sewage, and it has become the main reason source of agricultural area source pollution to agriculture,
and the environmental problems cause by animal feeding pollution is more and more obvious. Organic
fertilizer pollutes water and air, and accumulates heavy metal. It is because of the additive to the animal
feeds, livestock (poultry)-use variety of pharmaceutical. packaging and commodities (such as batteries, etc.)
of metal materials, waste and sludge contain high heavy metal. Compost manufacturing process is not only
dehydration, but also changes in acidity of heavy metals will be activated, and organic fertilizer can spread
pathogens.

In 2005, the company commissioned the Soil and Fertilizer Institute CAAS to do a series of small area
and large zone test, and the results certified: using BGA soil conditioner will thoroughly increase the pro-
duction compared to the organic fertilizers with the equivalent nutrition.

3.4 AR ST, B w6 B, RSBl Improve the quality of

agricultural products, people’s life, and farmers’ income
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It is the time that the national food safety should be maintained as some serious issues oc-
curred one after another, such as thin camosine, melamine, Sudanred, etc., which has been seri-
ously dangerous for the people’ s lives and health in recent years. The origin flavor was damaged
and the quality of agricultural products was declined because of abuse the chemical fertilizers
and pesticides. BGA soil conditioner controls no pesticides under a general condition, which
greatly improve the quality of agricultural products and return the original flavor. Japanese food
standard is world-known for its strictness and the BGA product® s quality is far superior to the
standard. Japanese authority agencies analyze and indicate that the BGA product has less or even
no heavy metal and no 204 oftenly detected pesticide residues.

3.4.1 g R A %

i g e X B i 4 A I C—341 WA 2R & (B A i ad i & i 5 £%) 2007 4F 4
H 30 Hi% 1kg/ #k BGA HHERBLALEE, VLA AU ARX I, $25 5 ~ 7 Rk, ~FapEh
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Variety: Tengren. Site: greenhouse No. 341, Malu Grape Subject Park. CK: conventional
side dressing, famous variety of Malu grape (the price was 5 times higher than that of common
variety). On April 30, 2007, the rate of side dressing is BGA lkg/plt, compared with regular fer-
tilizing, and it was ripe 5-7 days earlier, and the average sugar degree increased to 15.68 from
13.86 with good and sweet taste, red and bright color, and the yield increased by 61.7%. There” s
no rotten fruit in the temperature of 317-35? within 4 days storage, and after 9 days, all rotted.
The compared grapes are with lighter and darker color, weaker taste, in the same condition of
storage, and it rotted 1/4 within 4 days and all rotted after 6 days.

et
i sod X HIKAE (A7 ), SRR SREAE L, AR R EERkpE 3LC—~ 35°CHEIN 4 K JG B %
R 5 ), SRR S A SE K& (47 BGA |3 85
TR Subject Summing-up Meeting. The left is AT )HS A e
Director Shen of Jiading District, Shang-  the deputy district head responsible for Grape 4 days after picking preserved at
hai (right), Vice Director Zhou (left) of  agriculture in Jiading District 3L C-=357C]
Agriculture Office, Malu Township, and Lefi: treated by BGA;
Director Song of Malu Grape Subject Right: conventional fertilizer application

Park were taking samples

3.4.2 pEAEIER Apple in Lingbao, Henan Province

J BGA 38R B0 7R A 5 g i e, DAL, I A7, feas s, Sh i .
The apple treated by BGA has good color, sweet, crisp, anti-oxidation, stored longer time,
pricing higher and sold easier.

Ay BRI AL A R DAL, A AL DR HTE SER
fie BGA 1 IEU S AR R Ay B A3: BGA Vi E 7 Rl a0 SR

Apples left: conventional fertilization; Apples bitten at the same time. Left: conventional fertilization;
Right: BGA soil conditioner Right: BGA soil conditioner



3.4.3 Lk B AL FN 6 )R Nanguo pear and watermelon in Haicheng, Liaoning Province

PR BUR M R, R b AR Sy e MR A, S B R, SRR Rk, R
W AT 2009 AR FE R X 2 — S AEBL R AN BGA HHER PR, v R A BRI I GE
BROEHI R IR MR A AP &2, AR 1 i i BEAS iR i AR 3 A, L THETFH RIS, @il
iR SR E I/ 2010 Filp R F I, Haam)k 0.15 3¢ / ST E A%,
il BGA L3RR AR RIPEIR 0.50 o€ / FrAR PR s .

Nanguo pear is the specialty in Haicheng with the good reputation domestic and oversea. But
the abuse usage of chemical fertilizer in order to get high production caused their quality decreasing
seriously, sales price reduced rapidly and the farmers were miserable. In 2009, one of the main
producing areas in of Nanguo pear Ma feng Town, ZhujiaVillage,make trial of BGA soil conditioner,
a significant improvement in the quality of Nanguo pear, to restore the original natural flavor, farmers
sell at high prices is also in short supply. Haicheng city attaches great importance to the project
demonstration will be held specifically recommended that the city's large area. Mafeng Town Party
Secretary description: Haicheng watermelon harvest in 2010, ordinary watermelon 0.30 yuan / kg
also not sell, with BGA soil conditioner species watermelon 1.00yuan / kg quickly sold out,

# ]
45 TR ;
30 A i 1 B O g LAY
The all over the mountains and plains Nanguo pear in The test and discussing meeting about Nanguo pear with BGA sail
Zhujia Village conditioner hosted by Haicheng Forest hureau

3.4.4 %Y Examination Report
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Appropriate authority test has proven: the agriculture and forestry products treated with BGA
soil conditioner has vary low bad materials such as heavy metals, taste perfect, and restore the
nature taste of vegetables and fruits. These products passed the safe certification of edible agricultural
products and pollution-free agricultural products. The vegetables™ quality with BGA soil conditioner
won the extensive recognition in Japan which was famous by its strict food criteria.

(1) E K54S Examination Report domestic
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BGA PR NE R 7 885 R i T bb gk

Comparison of BGA soil conditioner with chemical fertilizer on nutrients content

in romaine lettuce

= e s R
b1 F4 i Dry matter Ve 24 Total #5(Ca) | #(Fe) i (K)
_ : carbohydrate (Zn)
Treatment - - -
% mg/ 100g %% meg/keg| mg/ke| mg/ kel %
s ] [-‘r'; 1 57
i 5.94 10.6 .43 491 .0 | 1.70 | 0.196
BGA soil conditioner
BGA -3 HER SRR S5 PR &5
Nutrients content in cucumber with BGA soil conditioner

A K5 HEE R i1 B Total 4 w5 . ,

Vegetables Water Protein Fat carbohydrate Fiber Ash kg Pria) o0 | b REYs

ifir  Unit % L % % Y% L % mg/keg|mg/kg| mg/kg |mg/100g

# R Cucumber| 95.6 0.666 0.068 3.04 0.33 0.30 0.095 | 2580 | 1.73 2.19 11.61

BGA 13RI ARG &8 AT SR & i
Content of harmful matter in vegetables with BGA soil conditioner mgke

[ 3 . " " ¢ LR 5N . Lig e I {Eoicel | AR | AN | R
Vegetables | P58 | ®FD | FHe | ®Cr | WO | Gy | P | g iorvos | Dimethoste] Fenthion [Penitrothion| 655 DDT

R 0.005 0.0334 | 0.0026 | 0.0025 | 0.0128 | 0.05 / / / / / . /
Cucumber
PEBETR LT H o.00sisl / AR g A Y, 0.17 A ES i ES it} At At | At
Cherry tomato i 4 No found No found i No found | No found | No found | No found |No found|No found

Wl 0.013 <0.1 0.0010 | / 0.016 | / o / / / / / /
Strawberry

(2) H AR5 R4 Examination report from Japan

HABEAASEESE 1 BGA - HE TR B AR L™ A vh E A SER  JOK WEZLRF™ A B AR PR 21
filis, R A, /£ H A BGA HHURB IR PEZLAILL BGA kg, DLgAS 13 ST AR TN
FERAARRREE AL T THER &, Wil

Japanese authorities tested the apple, rice and tomatoes planted with the BGA soil conditioner from
China and tomato from Japan, and found that the taste was super-excellence. In Japan, tomato planted with
BGA soil conditioner took BGA as the brand, and the price for each one is 13 RMB at major supermarket

chains in Japan, a special
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H AT e H & 0 BGA THET il
BGA tomatoes on sale in the
supermarket in Japan

counter sale, is most welcome.
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BGA PYET R 37 45 4 BHRSS Nutrition analvsis report of BGA tomato




BGA PHZLHiF# 7 SR AEML T H AR & fbrdi, W FE, Ak ug/100g,
Nutrient content of BGA tomatoes are all above the Japanese food standard, as
shown in the following table in pg/100g.

iy LR fAE g HeEw A LR RO R k3 Bl HEE B2 Herk% Be a HERE v SE
Lycopene £ Carotene Vitamin A Vitamin € Sugar degree | Vitamin Bl Vitarmim B2 Vitamin Bo a Vitamm E ¥ Vitamin E
BGA & Wi S 453 o e 50 a1 003 HiE e P
BGA tomato ' ' - s - .
1
P R I WO P .
i o B-#4 & 4 T # N it IRE £y ] BEREEL
ellow
Vitamin C fp Carotene Bacterial Coliform Salmonel in Mould Yeast
staphylococeus
i Unit mg/100g b g/100g g 0.1gx2 0.1gx2 25g 0.01gx3 0. lgx3
WL (AR =) - oy s s
s § ik [iF] #4 [ (5] 44 (4144
Hami melon 21 6 <300 : 1 )
(made in Beijing) Negative Negative Negative Negative Negative
ok A | = e " e
W CRer) . G it i it :
Grape 3 23 1.2X10 i h 10X 10
(made in Beijing) Nepative Negative Negative Negative

75T Watermelon 8 500

HEREET R AN, w e ABUREMESIRG Y, 750 G a i i .
Other inspections showed shat they don’ t have pathogenic bacteria or heavy metal
pollution, and the nutrient content is universally increased:

Ji . Ll e & |
DUl o e o || | (e || en - cop| MRER| @ | owm | w | W | %
st e | FE | €@ | Me| Cul Zn | Mn iyl Fat | Ash | StarchfFoud Fibre| Calorie| nitrogen | AS| Pb | Cr| Cd| Hg
Crop
ﬁf{{t mg/ 100g Y feal/ 100g ﬁmﬂ mg kg

R N - — ’ - L[k | Ak ] Ak i ke 1y
ch(ﬂ&\ Detection| 15-4| 7-7| 41.9 0.49/1.89( 0.600 7.5/ 1.6 0.6 75.6| 0.9 | 349 [ 230 0.3 |TO M| A0T 0,01 PROE
BGA

rice W ]2 L0 | 027 L& 20 | 6 | fh.4

s | B PARM 2 13,7 ACHE | ACHE HE | A% e EH | A B [ ACAG AR h
E;PGAQ Detection] N0 | 56| 4.1]0.04 002 027 Sugar W 1'No | No [ NO | NO | NO | NO
BGA | kil 3 - WE,
apple | Stamdard b B L oA

T (1) BRI ™ 4 REAKS IR tHALF I E BGA KKK K KA 97.6%, Bk KRN 77.0%,

(2) 2010 4F 4 H v Roll Bk e R T T2 0T £ 5OZ0F58 SUs I 1 HEBE PR A5 R PRS-t
IR R— R IEAE R BGA EHGRBFIFRIF C20 7 1FERSER, L SOD &85 ik
58.71 Wfr /g, EFZEWIE BRI ALIEFRIAYSER SOD &84 20 Bfr /g, M- i wihe SOD fifg il 7
HO3E R SOD & 8 0[3k 30 B /g, A BGA L HE R BRFRR R A SE R SOD & & ik 90 B /g (BER
H A ) i 59 Bfr /g (BRAR , v B RS ) ) POk 2 ar ik

Note: (1) The white rice yield from brown rice rate of BGA Rice is 97.6%. milled rice rate is 77%,
reported from the Kumamoto Detective Office, province of the Japanese Ministry of Agriculture.

(2) InApr. 2010, Wang Jingyan, a researcher from the Fruit Tree Research Institute of Chinese Acad-
emy of Agricultural Sciences detected the Mr Feng Nongmin, the “fruit King’ ‘s Apple, which planted with
BGA soil conditioner and stored for half a year, still contains SOD 58.7 1unit/g. Wang pointed that, it is
20unit/g in the apple planted with fertilizer, 30unit/g by foliar application SOD enzyme preparation, but it

is a miracle that it is 90unit/g (fresh fruit, detected in Japan) and 59unit/g (stored fruit, detected in China)with
BGA soil conditioner.
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Control desertification, to preserve National Ecological Security
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Ecological security is the foundation stone of the national political security, which can ensure the sus-
tainable development of the country. Ecological environment is directly related to human reproduction and
development of human society. The international community has put great attention on the safety of that.
It s not only related to domestic social stability and economic development, but also related to the stability
and development of the entire international community. Ecological security is the guarantee of economic
security. Only if one country or region keeps a certain stock of natural resources and maintains normal
structure and resilience of ecological systems, in order to maintain sustained economic development, and
then it can hold the sustained development of economy. Otherwise the economic security will be threatened.
47% of global land area, which means 54 million square kilometers, is affected by desertification. Even
more worse is that this figure is expansion of 500,000 square kilometers annually. The ecological problem
is very serious in China. The desertification area is 2,674,000 square kilometers, equivalent to 27.9% of the
total land area. Desertification in China results in direct economic losses of 54 billion RMB every year, with
an average daily loss of nearly 150 million RMB. Although under years’ efforts, the desertification in China
has scored remarkable achievements, the land desertification has turned on reduction of 1,283 square
kilometers annually at present from average expansion of 3,436 square kilometers annually in late 20th century.
But China still is one of the countries with fragile ecological environment in the world. and desertification in
some areas is still going more series. So desertification has become a seriously major environmental problem
which restricts the sustainable development of economy and society in China.

Our company has made some progress on combating desertification and ecological restoration with the
BGA soil conditioner.

3.5.1 BGA B BAE B P05 2 2SR FE e

BGA soil conditioner using in the summer planting and topdressing in Minqin Desert
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Mingin is located in the northeast of the Hexi Corridor, between the China's second largest desert,
Tengger Desert and the third largest desert Badanjilin Desert. Desertification land occupies 94.5% of on the
total land in the county. Oasis only remains 5.5%, the annual precipitation is 110 mm, and evaporation 2646
mm. Mingin is one of the most arid regions in the nation even in the world. Minqin is at the frontier zone of
national monitoring and control of desertification, and is also located in one of four major original places of
sandstorms in northern China. It helps to keep these two big deserts from combination, and it" sa “bridgehead™
on the sand line in northwest China. If we lose Minqin Oasis, it will endanger the Hexi Corridor, and then
the whole nation. So here is top priority problem in Gansu Premier Wen Jiabao concerned about, who has
issued instructions a dozen times: "Never allow Mingin to be a second Luobupo!." Impelled by the
instructions from the Prime Minister, and under the kind care and support from Lanzhou Military Region
Commander Li Qianyuan General, leaders from Gansu Government and the Foundation to Combat
Desertification in China, we have tested our products BGA soil conditioner for two years, we have succeed
in reforestation of 2006, also achieved initial success in reforestation of 2007 summer.

Bl - E AR R (2007 4E 7 )1 1 H ~ 2007 410 J] 15 H)

The average growth of sacsaoul (Jul. 1, 2007 ~ Oct. 15, 2007)
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BGA -+ 58 i 74 51 | 94 76.8 119 113
BGA Soil 2 79.4 51.8 93 78 16.9 29.1
Conditioner 3 03.8 65 106 90
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IIZAEE. 2008 4F 11 7 15 H .16 H 4= itk 540
Sacsaoul dressing test location of BGA soil conditioner, the
sacsaoul is big, leaves are green, strongly grows. On Sept. 25,
2008, journalist Haitao and Zou Yuxuan from Hangkong TV
were shooting at the location. It was transmitted to the world-
wide on Nov. 15th, 16th 2008.

The apposite side of sacsaoul dressing test location of BGA
soil conditioner, the sacsaouls were weak, short and with
vellow leaves.



3.5.2 i T E R ARG R, AR FHEEHE Enormously increase of survival rate of trees

in adverse conditions

(1)NZE T 590 Arid desert in Inner Mongolia

bR R L b BE A, 2, T 5 (BEAKDT 150mm), A BGA -8R B b il b e ih
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The desert in Horinger County is barren, windy and extremely dry (<150mm precipitation). With BGA soil
conditioner, the survival rate of Chinese Pine was 81.83% and that of Siberian Apricot was 38.50%. Without
BGA, all trees were died. Kubqi desert in Hangjin Prefecture has high temperature, large temperature gap
between day and night, dry, windy. With BGA soil conditioner, 50% yellow locust was survived, and the ones
planted with traditional methods could not survive.

.-.._‘.'.".-"' --—. .d : '—d

AR AR B R R FIARRER A BGA FIrHDGiR g RIS RAH BGA R4
The desert in Horinger County before afforestation The survival Chinese Pine in Hor- W1
inger with BGA soil conditioner The Chinese Pine without BGA
in Horinger were died com-
pletely
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Planting and forestry in the stony land of Mentougou, Beijing
i R Bl R R AU, AR 1L.6°C R BGA - B8 IR IR — 47 e 0 32 53 51 4. il B
97.66% i1 78.62%; KAttt 81.02% F11 28.08%; #HT 82.70% F1 67.96% , 4 Jg =FHt B ilE & 1%
W BGA 5B 42% , AR 2%,

Mentougou District, Beijing has temperate continental climate. The annual temperature is 11.6?. The
survival rates with and without BGA soil contidioner were respectively 97.66% and 78.62% for yellow
locust: 81.02% and 28.08% for staghorn sumac and 82.70% and 67.96% for common smoketree. After two
years, the mixed survival rate for 3 kinds of trees was 42% for BGA and 2% without BGA.
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Afforest and desert control to the mountains in Tibet

@ g% s R 3725 K, a1 R, AR, THEZE R, AR, 1] BGA 1%
A HIFA R BGE 2R N 80%, ANHIN 20% Ll Bk 4500 K, Ja MESEa U0k, T4, 2 X, =%, 30,
T BGA - 3E BRI KA B 8GO0 100%, ANHIA 0%

The South Mountain in Lhasa, Tibet is 3725 m above sea level. It is the plateau semiarid climate. The
temperature is low and the gap between day and night is great.The soil is very barren. With and without
BGA soil conditioner. the survival rates were 80% and 20%, respectively. Biru County is 4500 m above sea
level, with semifrigid climate, dry and windy, very cold. Soil is infertile. With and without BGA soil
conditioner, the survival rates were 100% and 0%, respectively.

2005 47 4 H 20 H4O48E.3 FH 0 BGA Bz b2 I RERS G ab (7 B 07 ) A s 75 Es b iva B R Bn i R A K == 42
Dragon spruce planted 3 years ago treated by BGA soil conditioner is growing vigorously. Far away
(right above) there are bigger Chinese arborvitae and 2 dragon spruce trees planted with traditional
method. Photographed on April 20, 2005

2005 4£ 5 710 PG, ST A BGA PHM S A2 0 IARE RIS, Tl (7 B 77 ) PR 4 7 B PR R, 7E —#k bk ladt
o AL L T
2 The near dragon spruce treated by BGA soil conditioner is still growing vigorously. A dragon spruce
Jar away (right above) planted with traditional method has died and pulled out. The Chinese arborvitae
trees were dving and their population was reduced. Photographed at May 10, 2005
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4R
M MR e AT - The near cupular willow treated by BGA soil conditioner is normally growing. The
dragon spruce planted with traditional method has died and pulled out. The replanted Chinese arborvi-
tae (rees are still growing not well Photographed at May 10, 2003
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The success of BGA conditioner in the afforestation in Tibet drew the attention of China
Desertification Control Foundation, which established an experiment base with our company as the techni-
cal support and supported by Forestry Bureau of Tibet Autonomous Region and Forestry Bureau of Lhasa.

PG T RCEY B R M I8 Nursery S & 50 7R TE I B R b M R R

Base for desertification control experi- Planting elms in Kabalang Sand Area
ment in Lhasa. with the straw checkerboard barriers



(4) BEF0 1L 4 2% & Ecological Recovery of Abandoned Mine
BGA - SR R AE A 2 e 5 il A ARRE AR T, AEBEARAL = PR % F va s b sk Dt 1
gﬁ}’ﬁ%, Rl RAE 2004 470 52 K i o vu ik, CARAY A B E AR IE T = s &b AR
BGA soil conditioner plays an import role in the ecological rehabilitation. Various
crops were successfully planted on the abandoned shales in the Coal Capital of Fushun in
Liaoning Province. It played an irreplaceable role in the ecological rehabilitation in the
tsunami—stricken countries in 2004 such as Malaysia and Bahrain.
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FH] BGA -8 F AR R Staghorn sumac withoyt BGA soil condi-
AR Th Staghorn sumac grew on abandoned shale tioner was shorter

Sovbean with BGA soil conditioner  on north slope treated with BGA soil condi-

successfully grew on abandoned  tioner was taller

green shale in base of our com-

pany
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Water conservation and drought resistance, develop water—saving
agriculture, to deal with water crisis
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John Bedding, Chief Science Adviser of British government, appointed that the climate change had
become the most serious challenge of global environment, if the global temperature rises two degrees more,
then one billion to two billion people will face water crisis and food crisis, and China will be the biggest
victim. The wheat large areas drought in northern China in 2008 can be viewed as a sign. It will be more
rapid in China than in other counties, if no measures will be taken, let the greenhouse gases out, by 2050 the
temperature in China will increase 2?2, to the end of this century will be 4 2, then the major rivers will
severely dried up, which will make one billion people facing water crisis.

Water in our country is in a serious shortage. The total fresh water resource is 2.8 trillion cubic meters,
accounting for 6% of the global water resources, ranking the forth in the world, but only 2300 cubic meters
per capita, only the world average of 1/4, United States 1/5 in the world ranked 121, is one of the most
water-shortage countries in the world. The individual occupy water is 1/13 of the world, not better than
some droughty Arab countries.

BGA soil conditioner can use temperature difference to adsorb water and take oxygen to become water,
so it has good functions of water consenvation and drought resistance. and can make efforts to relax and
solve the water crisis.

Since the winter in 2008, a rare drought in the history hit more than ten provinces, autonomous regions and
municipalities, the national land area of nearly 300 million mu(20 million ha) results in north China, the main
production of wheat drought, severe drought broad scope and duration of the long, then the area is fifty years, the
results of the crop area 161 million mu(10.73million ha), serious threat to China's food safety

In the severe situation, we worried about what the country worried about, from Feb. 10-14. 2009, we
divided to two groups to Henan, Anhui, Shandong and Hebie Provinces field. products and operations with
our direct participation of drought struggle to obtain very good results. The Hanguguan County in Lingbao,
Henan Province, the field with BGA soil conditioner last year was of the condition with lade root, thick,
soft, moist soil, water signs not completely under the severe drought during the spring. While the ones
around without BGA were of different density is replenished, malt yellow leaves and low appearances. The
experimental result at the local Fertilizer Station of Huaiyang County, Henan Province was: the BGA basal
fertilizer 1,200 kilograms/ha, and the wheat yield was 8.443kg/ha kilograms, while it was 5.536 kg/ha with
45% basal compound fertilizer of 750kg/ha, the yield was 8.250kg/ha increased by 52.5%. If at the base of
45% basal compound fertilizer of 750 kg/ha, 750 kg/ha BGA soil conditioner was dressed, the yield
increased by 49%. Mr. Liu Xingecai. a farmer at Sanxing Town, Guanghan, Sichuan Province, sprayed BGA
foliar fertilizer before nearly give up influenced by the severe pestis damage, the yield was 3.975 kg/ha,
120.8% more than the wheat used normal chemical fertilizer or pesticide instead of BGA foliar fertilizer.

3.6.1 +HiS /KBS  Comparison of soil water content
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3.6.4 HEFEHMEMEH Rangdu Town of Wanzhou, Chongging
2001 4 104 KAKE R, F BGA -3 R B 7010 3 hh A= BCIE 6 R4 12 728, ALY R 3 #EJaHAE

In 2001, there were 104 days with no rain. the tomatoes with BGA soil conditioner grew
thickly, 12 crops were harvested, however, the tomatoes with chemical fertilizer died without
water after 3 crops were harvested.

725 S S R R
il BGA HEEUI A The tomato with BGA FEIE  With chemical fertilizers
3.6.5 A REHBEAFRE Hanguguan Town in Lingbao, Henan Province

2009 AFERIAE P BIX A2 P Bk, RIEAE 2008 R BGA R &2 8 Z B SRR,
HEARIET AR A BGA FRRLAY/NZE Mkl 8, ELUE IS

Great drought hit Central China at the beginning of 2009. The winter wheat planted with
BGA in the fall of 2008 was affected by the drought and grew normally. However, the wheat
planted without BGA had yellow and dry leaves, which is difficult to grow.
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AP BGA LY SR A5 A2 T {H ] BGA 3510 B R PRI & 2R TR
The winter wheat without BGA soil conditioner has The winter with BGA soil conditioner wheat grew well
vellow and dry leaf surface
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The wheat with chemical fertilizer still had curved and £, S IT
vellow leaves after the drought, and didn 't grow well The wheat with BGA soil conditioner had unfolded and

vellow leaves after the drought, and grew well
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Yaojiacheng Village of Jiaocun Town, Lingbao, Henan Province

REH BT 2008 4F 11 A 2 HIEA, Bfffpii—A~H, Shefeessnr hZ e, BGA /&
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A farmer called Chang Yunhu sew the seeds on Nov. 2, 2008, nearly one month later than regular , and
the comparison is that the wheats used BGA were longer-ears, more and fuller-grains, the yield is
5,109kg/ha, 38.7% more than wheats used chemical fertilizer.

Ji: T BGA L3588 oL (4 /s 2 per e i FLAAL Moo T BGA 1R U3 FRORE G A A2 R0 s FURDH:

Lefi: wheats with BGA soil conditioner are higher and stronger Left: wheats with BGA soil conditioner are ;jn';,f."mr and stronger
Aae FHARIEAPL B A A2 PR R ELAmAE AN 5 A FARHERIRL R A MR R HoAtis AT &

Right: Wheats with chemical fertilizer are shorter and ears are Right: the ones with chemical fertilizerare shorter and fewer
not nonuniform grains.

3.6.7 (A 4 i PA L AR

Soil Fertilizer and Station in Huaiyang Town, Henan Province

2008 4F 10 AFn 2009 4 3 A #EPHE - AEsE - BIAERSSE & F Tk &6 /N2 81T 1T BGA 5
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We separately tested the wheats of BGA soil conditioner as basal fertilizer and top fertilizing at
Zhengji and Wangdian Villag of the Soil and fertilizer Station in Huaiyang Town in Oct. 2008 and
Mar. 2009. The top fertilizing was 34 thousands more, number of grain increased 8.8 more, the weight per
thousand grains was 41g, the theorical production was 8.250kg/ha, which is 2.715kg/ha more, the production
increased notably.

3.6.8 ikl Water-saving agriculture

AL R F W W 2 A AEAS 2 Bl R P H e e SIS, S5 BGA 38R B S

ik 1/3.
A postgraduate of Beijing Forestry University tested in the base of our company. Water was saved by 1/3

with BGA soil conditioner..
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Paddy rice grown on upland succeeded both in Dong yang city, Zhenjlang and in our company

WL ACPH BGA XU HR A 5 KRS ™ 5L 430 AT A2 vl R [ T RP RS th 545 il
P{Hl”!j'l rice grown on Hﬁl{(f”({ vie l’({”l'k,' 4 !i”;\ ha in !")f)Hg_T{"”g Paddyv rice growin on our hase g;n'”y;f harvest
city, Zhenjiang -
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Enhance crop resistance against natural disasters, reduce the crippling loss, and
strive to harvest in the year of disaster
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China has a vast, complex geography and climate condition, and it is one of the most severe of being
affected by nature disasters, with various types of disasters, high happen frequency and sever losses. The
most common disasters are floods, droughts, earthquakes, typhoons and landslides, mudslides, etc., and the
loss takes 80% to 90% within the total ones. Since 1949, China's average annual result of natural disasters
caused direct economic losses of more than 100 billion yuan, the acreage of crops average more than 40
million hectares, an average more than 200 million affected people.

BGA soil conditioner has an outstanding performance in crop drought, cold, heat, insect-resistant, for
its drought resistance, we have introduced before, we will introduce the cold, heat, insect-resistant case in
the following.

3.7.1 $i%E Cold resist
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In early 2008 crops in some parts of southern China suffered low-temperature damage attacks, as Feb-
ruary I, 2008 morning, Hunan, Hubei, Jiangxi and Guizhou Provinces in 20 affected areas of crops grown
to 9.4 million hectares, of which 4.42 million hectares of disaster, 1.09million hectares of crops sow
nothing . Lingbao Henan suffered a serious freeze disaster have not seen for 50 years, also the greenhouse
vegetables grown with chemical fertilizers suffered, with the BGA's soil conditioner greenhouse vegetable
survived. was gratifying harvest.

)
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Cucumber without BGA goi chill
disaster, wilt and dead. Yield drop
was more than 70%

BGA 8 il B 7| LT HY -

] BGA HIEIMFIERIL, % BGA il F] BGA 3SR I (ERIL. 5§ BGA H i

BT, BT, 6 4R HIioA 5000 £ 5.
Cucumber with BGA soil conditioner as
base application and spraved BGA foliar

Jertilizer was fragrant, sweet and crisp. The

revenue was more than 5000 RMB per
greenhouse of (1.6 mu

AENE Fefeftm % T4

B R TN 6 ar BN 5000 %G,
Squash with BGA soil conditioner as basal

Sfertilizer and spraved BGA foliar fertilizer

grew normally, sweet and crisp. The revenue
was more than 6000 RMB per greenhouse of
0.6 mu(60im2)
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Raise temperature on soil in winter , Professor Ci Longjun,
the chief scientist and vice-president of Chinese Academy of
Forestry and so on 4 people determinated soil temperature in
Ningxia on Jan. 17,2003:the temperature with BGA higher
2.4°Cthan without BGA. Mr. Zhao Hongbo , a farmer in Henan
obtained the same result as Professor Ci in winter 2007 in
Henan .

3.7.2 $iith Pest resistant
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Liu Hongsheng, expert at rice planting in Haicheng, labour model in Anshan, once introduced some
experiences of rice planting without chemical fertilizer, and the rices with BGA soil conditioner had the
function to driving away pests, and you could raise crabs in the rice fields.

R
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Chief scientist, professor Ci Longfun (right), deputy
director of Chinese Academy of Forestry Sciences was
checking soil temperature with technician of our
company in Ningxia Autonomous Region
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3.7.3 il Heat resistant
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The glass roof was put on between 2 buildings. The floor was ceramic tile. Glass walls were standing on
east and west, with glass doors. The growing condition was extremely bad: no ventilation, no temperature
control and very dry. In late crop growing season in June-August, the daylight room temperature was 38 C
—45°C, and night temperature was 35C (it was 55°C at 15 pm on August 12), which was unsuitable for
crop normal growth, flowering and fruiting. We planted rice, watermelon, pumpkin, bitter gourd, Hami
melon, cucumber, sesame, eggplant. mini-tomato, leaf beet, tuber gourd and cowpea. All crops grew successtully,
except Hami melon, sesame, tuber gourd and cowpea due to high temperature before ripe or fruiting.
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L BN Green pumpkin LR I Red pumpkin KEANEEH (4 4 HAEN (4 5) Sl 5
USA agronomists (fourth from right) and Japanese agronomisis
(fifth from right) accompanied by professor Wang Kaifeng of
Tongji University visited experiment site

3.8 Bamsotor e M1, 6 v et ™ bk, bR 28 55 bk 2t B
Enhance photosynthesis, raise the crop output, and accelerate
construction of economic forest

— M BGA - HEIRB Al fEREZE I 1 ~ 2 K, SR 5% ~ 10% ., &4 15 ~
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Generally, BGA soil conditioner can reduce germination period the 1 to 2 days, sprouting rate raised
5% to 10%.raise seedling period shortened from 15 to 20 days, the result of 10 to 20 days in advance, harvest
period is extended from 10 to 15 days. Leaf number increased from 1.2 to 1.5 times, 1.2 to 3.8 times the
large leaves, chlorophyll content increased by an average 13% ~ 24%. BGA soil conditioner to improve
significantly the rate of photosynthesis of plants so can greatly improve crop yield and economic forest
growth rate, so that farmers increase production.

3.8.1 T HiA% Ningxia Tests

(1) 7k fH Rice in alkaline land
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Ningxia Academy of Agricultural Sciences tested in the chap alkaline land to plan rice in 2010, and
the result certified that the rice with BGA soil conditioner raised leaf photosynthetic rate and transpiration
rate, and lower the IWUE of leaves, showed in the picture below:
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AFEARBE R KRS PRI bR L8 Comparison of rice in different periods

e ki data EHEA R without  fJENE formula BGA L i F |
birth period & fertilizer fertilize BGA soil conditioner
P 05 1w mol COs m™ s' rate of net photosynthesis 667 A 826 AB 951 B
(E36 s} - = -=
sz:i:g A& mmol HoO m™ s transpiration rate 381 A 5.02AB 529B
L
A FIHT 2 wmol COs mmol”! HaO Water use efficiency 176 A 1.65 A 1.80 A
— R umol COam™ s’ rate of net photosynthesis 10.77 A 1271B 14.04C
]
Jointing #E 3 % mmol H;O m™ s transpiration rate 2.14A 365B 368B
stage
AR A u mol CO; mmol” HaOWater using efficiency 503 A 348B 3R2B
n LG umol CO; m™ s rate of net photosynthesisd 13.38 A 15.17 AB 16.57 B
i
['Im\-'elr:l'ng T % mmol HOm™ s transpiration rate 454 A 6.61 A 6.75A
perio 2
A4 R 02 wmol CO; mmol™ HaO Water use efficiency 295A 2308 245B

(2) L¥E Potato
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W . MR R, R R EREOL AR AREE R mAEn CO2 MR, M S 4L EEERA Y
B Re T PASE R T BGA iR BRI S 3% S i A B A RS BER B T ARK TR .

Ningxia Academy of Agricultural Sciences through the test that the application of BGA soil
conditioner can potato growth period ahead, chlorophyll content, plant height, crown width, leaf
number increased, the net photosynthetic rate of potato. transpiration rate.and intercellular CO2
concentration and leaf stomatal conductance have increased.It can be said BGA soil conditioner
have played a significant role in application on potato physiology. growth potential.
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3.8.2 JUAREILIT BGA - 3383 50 75105 b Y kic bt

Eucalyptus planted with BGA soil conditioner in Zhenjiang, Guangdong Province

e BGA S B b bl of 55, Mg, MABUD 2 & T LML, 8.5 A A MU L8 1
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Eucalyptus treated by BGA soil conditioner in Zhanjiang, Guangdong. The height. trunk
diameter and lumber accumulation of eucalyptus are higher than that treated by traditional
fertilization. The volume of wood increased almost double within 8.5 months. Academician
Zhang Xinshi and Professor Ci Longjun were visiting the site.
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The trunk diameter of
eucalyptus treated by BGA
soil conditioner was 6 cm,
height of plant was higher
than 6 m with larger, denser
and greener leaves.

Hainan Province

Bt Y e T S S ML
Rl 4~ 5 B, B2 42K,
WA, JF FLI-f 2L T A A8
i1 . The trunk diameter of
eucalyptus treated by specific
compound fertilizer was 4-3
cin, height of plant was 4 m
with smaller and more vellow
leaves.
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Experiments conducted by Chinese Academy of Tropical Agricultural Sciences in Hainan. BGA soil
conditioner treatment made rubber trees thicker trunk than famous foreign high concentrated compound
fertilizer. Pepper grew to the top of pole half a year earlier. Banana picked-up 2 months earlier. Palm tree
had more, denser and greener leaves. Hair-leaf jujube grew taller, with greener leaves, bigger and more
fruits, lesser fruit dropping. Fortune firethorn and litchi grew faster and fertilization cost declined. The
leaves of mango were dark green. flat, and the top of branch were longer. Academician Zhang Xinshi and

Professor Ci Longjun have visited the site.

(1) ¥ Rubber

BT B A
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in, Academician Zhang xinshi and Professor Ci Longjun was
visiting the site of rubber plantation

(2) ¥ Pepper

it AR A LU0 ) 0 S B BGA -3 U3 A

Iz 8 Al K e e L 1 45

Hainan Rubber contrast test, the rubber trees on the lefi
applied BGA soil conditioner, right side of the rubber trees

used normal fertilizer
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Pepper Tree Hill Farm Hainan Pepper efficiency test (equivalent application) planted June 12, 2002,
July 2, 2002 the first survey, August | second survey, September 2 third survey.
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W 2 KAk Length of Main Trailing and Plant Perimeter of Pepper
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(3) M5 rA /N -F- B¢ (BRFOR ) Jatropha curcas tree in Hainan
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Energy crisis, human society has been pressing harder and harder, countries are struggling to find
alternatives to oil, Jatropha tree is one of the better varieties. We commissioned the former Vice President
of the Chinese Academy of Tropical Agricultural Sciences research fellow Xie Facheng in
Ding’ an,Hainan Province, it has given initial results and the experience is expanding, which is a major issue
with the direction of significance.

LM BGA L3S Ml F R 5 i FH BGA -1 18 35 75) &) /s A
A gy P [ A= e L gl e el i PR e e R R AT S EERETTHE W AE & REAT 70% M
B B s A 2 5047 . Researcher M, Bt Ll A 0] () B R L= e i R EOEEE G, il
Xie Facheng, who in charge of the project R RN R PN Bloom 5 months LR B A 50 With
(right) is introducing the iest to Professor & On the right is with after planted BGA, 70% of the leaves remains
Chen Shenagchang, ."5 ce chairman & BGA, while the left is in the tree, while other ones fell
secretary-general of Chinese Productivity completety. ‘

Society who went to inspect.
3.8.4 mRTG MIX (TR PELX) 1l T 2 A 55t

Infertile purple soil on hill top of Wanzhou District, Chongqing (the
Three Gorges Reservoir)

BGA 1 HE U FR T 117 77 MM BRI B =W LRI X OIS X 4= 3
Panoramic Scene of BGA soil conditioner in Riangdu Town, Wanzhou District, Chongging (the Three Gorges Reservoir)
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The ecajan without BGA soil The cajan with cbemx( al RS 206 A LSRR (R
conditioner and fertilizer is Sfertilizer is 196em high The cajanus cajan with BGA soil The cajanus cajan with BGA
38cm high conditioner is 2006cm high soil conditioner is blooming

R BGA 1 3HHH AT HJ\.mrhle st AL
PRSI A

m J- Vi 4T § : B SV LIRS AR 3om ‘.|- IR 90%, 1 : 4
10.5cm, JF 2R 7 Jiangshu No.l tomato seedling e il (1 AL 4 M)JA E5AL A BGA X #L
Jiangshu No.l tomato seedling without BGA soil conditioner Ii’I 800 AL —4Ff JHHEss R

with BGA soil conditioner is is 3cm high Left: Most of the pear trees without BGA soil conditioner died without

water, and none of the trees had firuit Middle: 90% of the pear trees with
BGA soil conditioner lived in that yvear of planting, and two produced
fruit Right: there are pears on 80% of the trees after one and a half
vears with BGA soil conditioner, while without BGA, the other 800 pear
trees all died and without any fruit even afier two and a half vears.

3.8.6 JLINEmM B3 Vegetables in plastic tunnel in Xuzhou, Jiangsu Province
2007 AEAEIL IR A B M AT I M EE 3 A = 4L F2 i FH BGA 383 50 Fn BGA Wy B2, #5EUAS 17 Rk,

BGA soil conditioner and BGA foliar fertilizer was used to the vegetables in plastic tunnel in Xuzhou,
Jiangsu Province and it gained success.

10.5cm high, and the flower-
bud appearing appeared
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TEHU, AR A R T 8 Seedling Stage Left: BGA 1 ! 17 HHE

Nursery Stage Lefi: b’(_:..J wir’ soil conditioner. The seed- 3 days after spraving BGA folia 10 days after dressing BGA soil
conditioner Strong root svstem, lings are uniform and strong; Sfertilizer conditioner

green and strong seedling; Right: conventional fertilizer Left: BGA soil conditioner; Left: BGA Soil conditioner, high
Right: conventional fertilizer, Right: conventional fertilizer and strong;
fewer roots, vellow leaves and Seedling Stage Right: conventional fertilizer

weak plants

WEBLHT AT U, Al BGA |3 it s J';{LJ.FH BG-!I |- 3 g. T 1}
A BGA |-y A, ok Use BGA \m!wmhrmnw Applving Conventional "3

Autumn period

lefi:conventional fertilizer; R: BGA soil conditioner .
recovers its flavor,

Fertilizer After B(;.-I soil c'umr'f!."fme.r' is applied,
the cucumbers are delicious, sweet and



3.8.7 MEEHE RS Lingbao, Henan Province
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Located in West Henan, it has a large production of high-quality apples and dates. The little apple
plant with BGA soil conditioner grew rapidly. After one year” s transplant, the average height of plant is
2.3m, and the average width is 9.67cm: while height of the ones with chemical fertilizer is 1.48m, and the
width is 4.00cm after 3 years. The fellow-villagers said that one year of the BGA plants equals to 3 years
of the normal ones, and it bloomed and fruited after only two years. The apples are good-colored, sweet,
crisp, antioxidant, able to be stored, high price and easy to be sold.

il 1 A Applving conventional fertilizer Wil BGA |38 Using BGA soil conditioner
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Significant effect on various crops tested in Yongning, Ningxia

3.8.9 JUAREM

Huizhou, Guangdong Province

AN, B KR 6 BGA 3R 5
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- 9 Pawpaw, litchi and other tropical fruit with BGA
: ,}.} Lo . have alarger yield, higher quality. One pawpar is the
HiFl] BGA A5 T wRAmEgsy  Of the samesize as a water barrel of SL.

Sovbean with BGA soil condi-  Sovbean with traditional

tioner chemical fertilizer

i [Tl BGA f35 JI il FIT R IS B o I
Cucumber with BGA soil activator Cucumber withiraditional
chemical fertilizer

3.9 JKIEH A ZERE LA R

Planting on Cement Ground and Ceramic Tile
BGA -3¢ i BRI GEWSAE KR TR Rk S5 Fr R AR LA, DL o AATIRY S5 IR 2,
BGA soil conditioner can be planted on special materials such as cement and ceramic tiles so as to
meet some special demands.
3.9.1 Bhk FRYRRRL (DL 28 51°3.7.3 Hid " HIAT RINEF)
Planting on Ceramic Tile See Page 28 3.7.3 Heat Resistance for related information.
3.9.2 FEACZ TR PR AN (2% ) BORHE I L i

Growing on cement ground or plastic film in our company.
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Tomato grew on
cement ground
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Whe m‘ arew on cement ground in greenhouse Wheat grew on cement ground outdoor
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8 Bump harvest of paddy
| rice upland growing on
plastic film in plastic
tunnel

A T A R 3 T s Atk
Turf grew on cement wall

Turf grew on cement ground
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Under theguldance of the energy spectrum

theory, diagnosis and treatmentof crop diseases to S || M_“ W
“ }| 7i : 5.||||,

open up new roads. Plant grass on the vertical cement
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Apple canker, root rot, yellowing disease of betel nut, jujube infacted, ginger, rotten neck disease,
citrus yellow leaf disease and other crop diseases have long treatment, a worldwide problem, and even
called the "cancer of crops™. To avoid infection, some infected trees cut down only burned, severely affected
the main producing area of economic development. According to a large number of experimental facts, we
first put forward in the world "soil spectrum" of new ideas and new perspectives in the research and
development under the guidance of a new product - "diseases of cropspecific type BGA soil conditioner. In
the past two years, to address these challenges, the new products do Le some experimental work, and have
achieved very good results and theoretical breakthrough of the practical.

3.10.1 BRVGE ) B3EF T L Apple canker in Luochuan County, Shanxi Province
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L.uochuan County, Shanxi Province takes apple for its leading industry, covering 37,500 households, accounting
for 96% of the total households. Apple planting area of 33.33 thousand hectares accounting for 96% of arable land
throughout the county. Apple's total output of 500,000 tons, accounting for 2.5% of Apple's total output, 0.8% of world
apple production, output value of 800 million yuan, rural per capita net income 3200 yuan Apple. But as global prob-
lems of apple rot seriously hindering the healthy development of the apple industry, according to April 2008 survey,
69.9% rate of disease Garden, strain rate of 10.7%, a serious condition orchard strain rate of 27.1%, has not been fun-
damental and effective prevention.

Beijing Green Angel Technology Co., Ltd. used BGA soil conditioner to cure apple canker in Luochuan
since October 2007, and has gained significant effect within one year, the apple color and taste improved a lot.
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H e The conventional method can't On July 13, 2008 BGA Soil Conditioner was applied, and one
New focuses occur (middle) prevent the apple tree from the month later (Sep. 16) the original focus area had thick regener-
before the old canker is cured spreading of canker, ated bark

(hottom) on the same apple tree
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We use the Soil Energy Spectrometer(SES) developed by ourselves to test the energy spectrum of
normal soil for apple growth (healthy soil), soil with rot disease (ill soil) and the rot soil with BGA soil con-
ditioner (ill soil with BGA), to examine the reason of rot and to observe the cure function to the disease of
BGA soil conditioner. The testing results are in table 1.

A& 1Ig) ISP HERES RO e (Bo7e s RILEs ) AS R

Table 1 Relative value of energy level in apple soil sample (canker) in Luochuan
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We can see in table 1, the relative value of energy level of N, K, Ca, Mg, S, Cu, Fe, Mn is obviously
lower than healthy soil for Luochuan rot soil, and after using BGA., the situation changed a lot. The cause of
the disease is mainly the over high relative energy state values of the bacterial toxin, and the slightly high
energy state values of aluminum is also the cause of the disease. The causative agent was corrected after the
specially prepared BGA soil conditioner was applied, and the canker of apple fruit was cured. If
the causative agent had not been corrected. we would adjust the formulae and the process of the
BGA soil conditioner until the causative agent is corrected. While BGA soil conditioner is applied to the
root, we will clear the focus and directly apply BGA soil conditioner, which has better effect.

3.10.2 {72 <5 3 AU 9 A1 OK A A0

Armillariella Root Rot of Apple and Jujube Witches Broom in Lingbao, Henan

TIEAEIE AT A R (R 2) KW BGA - 38 1R 20 fa) 4 SRR 6 99 32 SR Af 1) - 338 1) A5 28055 0 (L 45 45
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The soil energy spectrum result (Table 2) shows that BGA soil conditioner can substantially improve
the effective soil nutrient supply of the trees with armillariella root rot. The causative agent was identified
and overcome: fungus and bacteria. Before the young trees were impossible to grow in this kind of field, but
they can grow after BGA soil conditioner was applied.
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(Digital Instrument) Relative value of energy level in apple soil sample (armillariella root rot) in Lingbao, Henan
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(Digital Instrument) Relative value of energy level in jujube soil sample (jujube witches broom) in Lingbao, Henan
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The soil energy spectrum result (Table 3) shows that the cause of jujube witches broom is different from
that of armillariella root rot of apple, with the first fungus and the second bacteria. The nutrients, except Mag-
nesium, have lower relative level of energy state, and BGA soil conditioner prepared accordingly are effec-
tively in improving the relative energy state value of the soil nutrients and overcoming the causative agents.
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Yellows of areca in Hainan
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There are 50,000 ha areca in Hainan Province. The annual production value is more than 2 billion
RMB. It is one of the main tropical cash crop for Hainan province, and one of the three main agricultural
industry (areca, rubber and pepper) for Qionghai City. However, in the recent years, the yellows of areca
prevails in Hainan province and southeast-Asian countries. It has severely restricted areca industry
development. The annual loss for Hainan is nearly 0.15 billion RMB. The yellows makes areca with
yellow leaves, rot root, bunchy top and dying eventually. The disease has strong contamination. Since
1997, there have been many experts and professors from various research institutes and universities came
to Qionghai City. trying many methods for cure this disease. But up to now, the effects are limited. The
only way is cut the trees to burn in order to clear the soil to prevent its spread.

Therefore, restrict and eliminate the yellows of areca is one of the important issue for Hainan agricultural
development. It directly involves the life of areca farmers. The provincial level leaders and various level
relevant departments take a lot of care. Farmers are anxious.

For eliminate the yellows of areca, Beijing Green Angel Technology Co., Ltd. has developed “diseases
crop specific type BGA soil conditioner™ in April, 2007, and applied on 10 trees in Wenquan village, Jiaji
township. Qionghai City. All trees recovered after 30 days, it is observed that yellow leaves disappeared.
new roots developed. After 60 days, new leaves emerged. Matured trees renewed to flowering and fruiting.
The farmers were very happy. Up to now, the leaders from Qionghai city, from Agriculture Bureau of
Hainan Province, and experts from Chinese Academy of Tropical Agricultural Sciences, and from provincial
and municipal level units visited the site for investigation. They affirmed the result. In late June. test was
carried on the abandoned dying areca field, about 0.67 ha with 1,200 plants. Nowadays, good results have
achieved. And it planed to hold meeting for check and accept and approval at a suitable time.
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30 H I BGA B P75 B The formerly vellow tree top had been green photo-
Abandoned diseased areca field photographed on Jupe graphed on August 30, two month after BGA treatment

27, and treated by BGA on June 30
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(Digital Instrument) Relative value of energy level in areca soil sample (areca cathecu) in Henan
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Tabled4 shows that the efficient nutrition relative energy level for soil with the yellows of areca was
obviously lower than that for healthy soil. But it was improved obviously after BGA application. The
reason for disease was higher relative energy level of virus and Al. Factors in soil causing the yellows
were improved by special BGA formula. Therefore, the yellows of areca were cured. If disease factors not
yet improved, we change the formula until the factors be improved.

3.10.4 J"HEFHELEDH  Banana Panama disease in Guangdong
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Since 2004, banana Panama disease prevailed in main banana production countries. In 2006-2007, Guangdong
and Hainan provinces got extremely severe disease spell. The rumor that cancer comes after eating Panama diseased
banana spread everywhere, which decreased banana price lower to the least, attacking banana farmers greatly. Banana
Panama disease is also called banana Fusarium wilt disease, or banana yellow leaf disease. If once occur, it is difficult
to be eliminated. French scientist warned that it is possible that banana Panama disease and banana leaf spot disease
will destroy banana plantation to wild land. The banana produced in Taiwan had occupied Japanese banana market
more than 70% before. But now, it is hard to find Taiwan banana in Japanese market directly due to banana Panama
disease. It belongs to soil disease. It is well known that there is not yet effective medicine. The only way is destroy the
erratic diseased plant as soon as possible.

In April, 2007, our company tried to cure banana Panama disease with recently developed “diseases crop specific
type BGA soil conditioner™ in Panyu city, Guangdong Province, and achieved good result.
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(Digital Instrument) Relative value of energy level in banana soil sample (banama) in Guangdong
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Seen from Table 5, the relative energy state value of the effective nutrients of the soil with Panama
disease in Guangdong is roughly consistent with that of the healthy soil, however, it is significantly im-
proved after BGA soil conditioner was applied. The cause of the disease is mainly the over high relative
state values of energy level the viruses and bacterial, and the slightly high energy state values of aluminum
is also the cause of the disease. The causative agent was corrected after the specially prepared BGA soil
conditioner was applied to the soil with Panama disease, and Panama disease was cured.
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Blast and neck-corrosion of Ginger in Laiwu, Shandong province
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(Digital Instrument) Relative value of energy level in pseudomonas soil sample (epidemic) in Shandong

T H Item N | P|k|ca|Me| s |culFe|mn|zn| B |Mol|ct|an| /A% | S | s
Virus | Fungus | Bacterium
fi# 5t - Health soil 6 7 7 4 3 2 4 3 3 3 2 2 1 2 1 0 2
Disease soil ! - ! | ] " |
BOAL 0 M 4 5
Disease sol afler 13 10 10 5 3 4 4 5 3 4 4 3 1 2 1 0 3
treatment with BGA
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H iR, SAHX RER L &, B i 138 M & 1 TIRECHY BGA 3R H77) f5 Bom
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Table 6 shows that the nutrition relative value of energy level for soil with ginger blast disease was
obviously lower than that for healthy soil in Laiwu City, Shandong Province, except N and S. The relative
value of energy levels was improved by BGA application, even the levels of N and S increased. The causes
of disease was mainly bacteria, secondly virus, Al and CI with higher levels. Soil with ginger blast disease
was improved by BGA application, so that ginger blast disease was cured. It is proven by practice.
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(Digital Instrument) Relative value of energy level in pseudomonas soil sample (solanacearum) in Shandong

Lops T PREET
I H Ttem N|P| K|ca|Me| S| Cul| Fe|Mn|zn| B | Mo| Cl]| Al \'{."?J“f- S £

1rus I“ ungus Bacterium
it Healthsoil | 6 [ 7 | 7] 4| 3] 2]4|3[3][3]2]2]1]:2 1 0 2

Disease soil | 1 | | i |

BGA HIEA RGN T
Disease soil after 11 0| 9 3 4 5 3 3 4 4 4 3 2 2 0 0 3
restment with BGA
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BGA -4 B0 5 45 B W R 2508 , i i A A A RE S AE AT BORHE i B P S A a5 3R, Gede
R ST %2 T TECHY BGA BB J5 Bom A5 8 2 1, 282 1R i sl it i 1

Table 7 hows that the nutritions relative value of energy level for soil with ginger steeping root disease
was obviously lower than that for healthy soil in Laiwu City, Shandong Province, except S. The energy
levels were improved by BGA application, even the levels of S increased. The cause of disease was mainly
bacteria. Soil with ginger steeping root disease was improved by BGA application, so that the disease was
cured.

3.10.6 J7FR M A, EER

Citrus fruits yellow leaf sickness in Huizhou Guangdong
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Xiao Wenchao, director of Longhua Town Orange Association of Longmen County, Longmen County
at present has a orange planting area of 290 thousand mu(58 thousand hectares), and the yellow trees
account for one third of the organs, where most trees turning yellow are 3 to 4 years after being planted, so
they are growing yellow and unable to grow fruit when they are to have harvest. Many orchards have had
this kind of disease since 2007, and the peasants had no choice but to lie waste or cut them. For some
strong trees aged 7 or 8, the trees turn yellow and the leaves turn small. and at present most of the general
production areas have the fruit tree diseases.

Based on many years of experience in planting oranges, Director Xiao thinks the chief causes of chlorotic
disorder of orange are:

The peasant apply the chemical fertilizer on the surface for convenience, which makes the roots of the
fruit trees grow upward and so the root got nearly no nutrient underground. The root is at the surface,
which is not resistant to the sun in the sunshine and flood. They are heavily affected by the weather, so
there are many rotten roots.

The pesticides are over-abusive. In recent years, some unscrupulous traders let the fruit peasants
apply chemical sweeteners on the fruit trees, which heavily damaged the fruit trees;

The pesticides and fertilizers are of poor quality. Driven by the commercial interest, the good pesticides
and chemical fertilizers are in adulteration, so overabundant harmful substances entered the soil in that
process, causing the soil deteriorates and to be harmful for the growth of the fruit trees.

The fruit trees grow in many years, during which the soil nutrients can” t be supplemented after being
absorbed, so the soil is becoming more and more infertile;

The industry becomes advanced. and the growing environment becomes severe.

So, the chlorotic disorder shall be treated fundamentally, i.e., from the soil and improvement of the
fruit tree resistance. BGA soil conditioner solves the problem in this way.

Deng Linsheng, Head of Langbei Village, Longhua Town, is the rural functional technician autho-
rized by Huizhou Municipality. He had grown oranges for more than 30 years. He tried 2-year-old fruit
tree in the seventh moon, and 1 kg of BGA soil conditioner was applied for each tree, the yellow perch of
the fruit tree turned green in a month, and the new root grew well. 150 —~ 300 per plant grams of BGA soil
conditioner were applied to each tree for some 2-year-old fruit trees, the yellow leaves had no change, but
the new roots grew well. Compared to the yellow trees without BGA soil conditioner applied, the effect is
significant. The body of the trees doesn *t continue to turn yellow, the surface of the leaves were bright, but
the orange trees with BGA soil conditioner applied continued to turn yellow. Deng Linsheng thinks BGA
soil conditioner is the best fertilizer in his many years of experience of growing trees.

Li Yin, living in Gebu Village, Longhua Town, had two mu of experimental field. He applied BGA
soil conditioner in the eighth moon, the yellow perches was controlled. some yellow perches turned green.
The trees with BGA soil conditioner had significant difference from the trees without it. The trees with
BGA soil conditioner applied had green-turning yellow perches and bright leaf surfaces.

|'] -RWEH BGA -
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O: ange trees without
B(iA soil conditioner in
the same orchard
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Orange trees with BGA soil
conditioner

3.10.7 g — i3 7> 8 Baisha County, Sanya City, Hainan Province
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At the beginning of 2009, Furongtian Farm applied BGA soil conditioner to cure the pepper with foot
rot of pepper, the dying pepper was brought back to life, the number of the yellow leaves was distinctly
reduced in 17 days, new sprouts came up and the sick trees had fruit again. The peppers without BGA soil
conditioner died of foot rot of pepper in another neighboring farm.
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3.11 BGA Wit BGA foliar fertilizer
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BGA foliar fertilizer is another product of Beijing Green Angel Technology Co. Ltd. It is a kind of
Water-soluble fertilizers containing amino-acids, obtained Certificate of Fertilizer Registration of Agricul-
ture Ministry of the People’ s Republic of China: NONGFEI ZHUNZI 1606.BGA foliar fertilizer was ap-
plied in Dali, Shanxi Province to many crops such as corn, cotton, Chinese jujube, grape, sunflower,
sesame, peanut, feather cockscomb, hot pepper, eggplant, celery and sago-plum and so on. These experi-
ments achieved good results.

Srth:
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Certificate of Fertilizer Registration of China Cotton on saline soil:chemical fertilizers on the lefi;

BGA foliar fertilizer on the right

[ et ] 0 R 5 i 11 ) e 1 T e W i
Four yvearsrepe-ated planting eggplant on the same plastic tunnel: chemical fertilizer left: BGA foliar fertilizer right side
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Celery with chemical fertilization was shorter and leaves were smaller Celery with BGA was taller and leaves were larger
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At beginning the same Sago-plum
trees, left: ance BGA foliar fertilizer,
comparison after 5 months

R
o Al e, At
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L | Peanut grown
under Jujube
A pree:chemical
fertilizers at lefi;
BGA at right
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right hand was not treated by BGA. His lefi hand held BGA soil conditioner 0.75 kg/plt
the sesame plant treated by BGA and irrigated. To the plus spraved BGA foliar _fem."f zer.
right of his body, the sesame plant treated by BGA but  The fruits of Chinese jujube looked |
without irvigation like the bundle of grape.
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In the spring of 2009, the cherry trees had leaf roll disease in Sanxingdui, Guanghan, Sichuan Province,
which had sever impact on the growth, output and time to market. In late March the local peasants treated
the sick trees with BGA foliar fertilizer, the leaf roll disease of the cherries were cured after three weeks,
the cherry trees grew thickly, the output grew and the cherries went to market in advance.

3.12 BGA {£[E%p BGA at abroad

3.12.1 EFk Bahrain
(1) H Iﬁ“%ﬁ%ﬁiﬁﬁjﬁm?ﬁﬁﬁfﬁzﬁ
B B P RS
Urgent Meeting for Country Reconstruction
Suffered from Tsunami held by International
Charitable Foundation
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The countries suffered from tsunami at December 26, 2004 faced an urgent world-level difficulty of
reconstruction. On the bidding conference held in Hong Kong organized by World Charitable Organiza-
tion, our company received the bid and tested in Bahrain. Our product brought about a great shock there.

ELAREAH (A=
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o Chairman of the board and General manager R B W Fi2s 116 8 40HE
Chairman of the board and General manager Mr. Zhang Jianmin spoke at the Urgent  The Prime minister of Bahrain (the 3rd from
Mr: Zhang Jianmin Cthe 2ndfrom left) attend Meeting for Country Reconstruction  lefi) met Mr. Zhang Jianmin, divector of board
the Urgent Meeting for Country Reconstric- Suffered from Tsunami held by International  and general manager (st from left), Mr.
tion Suffered from Tsunami held by Interna- Charitable Foundation Cuyvand Pireer; Chairman of International Inven-

tional Charitable Foundation tion Association (the 2ndfrom right) was here.
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Left: BGA soil conditioner, Right: chemical fertilize Left: BGA soil conditioner Right: chemical fertilizer
LA _ Hif
I H Ttem ) &[Tl girth/em ,
number of leaves height/cm
N Wil HIE | M2HE | M3HE | M3 HUE
b B Tt 1
1 month 2 month 3 month 3 month
Treatment before use
after use after use after use after use

BGA 50g/tk(g/plant) 50 8. 50 9. 50 33. 00 182, 75

s
BGA 100g/#(g/plant) 8. 25 9. 50 10. 5 29, 25 202. 00
BGA 150g/Fk(g/plant) 8.25 9. 00 10. 0 33.00 203. 25

(3) 2 F 500 v 1 H R L 8 P I 43 JF Y IRl PR 2218 the Manager was invited to attend meetings
holding in Malaysia
2007 4% 8 A 6 H ~ 8 H DR PR AN HRAE 22 F il (Langkawi) 240 1 2007 455 8 Ja P 3581k
E PR 62", 2 AEE R il WG N SCRATIRE R IFBR 875", A 30 2AERMIELE T =
W, AT 14 A7 5N A2 Tl I S 2 Bk e B A A A v KB e — AR T 2,
HAE 2 WO AR 5% 7 F0 ] 6 1 5 B A PIR i i5 FH S04t R JE AR AT 1R DIACik, 1P AR 1ok
B‘JF‘nnfﬁT FEAERI AL A= ih——BGA L3RRI FITC SRR ILIR A IS 7 1O
B, Y4y 71T BERE A
On August 6-8, 2007, Foreign Affairs Department of Malaysia Government held the *8th Besjaya
International Dialogue 2007 in Langkawi. The subject of the meeting was poverty eradication through
human capital development and capacity building. Representatives came from more than 30 countries,
among them there were 14 heads of country. Mr. Zhang Jianmin, board director and general manager of our
company attended the meeting who was the only representative from China main land. During this meeting,
Mr. Zhang talked friendly with former Malaysian Prime Minister Mahathir on bilateral relationship and
international cooperation and saw Mr. Zhang’ s demonstration. The representatives of various countries
made great interest to the products of our company, including BGA soil conditioner and no work consuming
organic litter splitter. They showed their intention to buy.
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i ok Al I ok A INTERNATIONAL Mr. Zhang' s repre-
HJ B(;] i 192 15 1 DIALDGUE 2007 sentative card

HIR A MEEEYE &
Mahathir, the :

Jormer premier of
Malaysia,is looking
at the BGA soil
conditioner test

Mr: Zhang Jianmin ZHANG JIAN MIN
carefully. MOFAZ
MALAYSIA &

EXHIBITOR
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The soil conducting BGA lpp;{\ mg BGA soil conditioner — Pumpkin harvested on the very  Cucumber harvested on cement
experiment in Shiga county,  on the very bad soil bad soil applied BGA. floor in garage applied BGA.
Japan is very bad.

7E e KU
m E H
BGA Fiy
4k

legetables
with BGA
on cement
floor in
: g;'unge

HAH] BGA T X Hf g @ LI B BGA Fifd i T
[ e Ll Eggplant with BGA on open
legetable grown with BGA in soil.

Japan is very successfil.

3.12.4 & Korea 4 1B T
FRIEIREIEL X i 21, XTSI T l%?ﬁﬁﬁf%ﬁﬂﬁﬁﬁﬂ%ﬁﬁﬁﬁmﬂﬁﬁﬁ
Hi B?A i%ﬁ@fﬂj@{g-ﬁﬁﬁﬂ%ﬂﬁm'&igt vegetables grown with BGA on table were brought by him from Japan.
%i "é !G%ﬂ:‘i:% H‘iﬁﬁgﬁ%ﬁ&%}%ﬁéﬁg fg%ﬁﬂg They looked fresh, although they were picked up a week ago.
=Y ke &

A DX 5 oxt DAL LG A E e R The experiment conducted

in Konkuk University, Korea
showed that cold-type lawn
with BGA soil conditioner
speeded up the fastest and
evener germination and build-

up afterward. The plot of turf of
Golf yard treated by BGA soil
conditioner mixed with sand
and the plot of green-manure
looked greener than CK.
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Lawn Plant Site of
Korean Konguk
University
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Test chmr of
Korean Konguk
University

31225 Z IIEI Thailand
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B Ik TM’KE%H’JI“M’F*%,ﬁ%‘l%i&?%l*fﬂf‘ VEAE T ATTEAAE AT BGA A 2 Ze i el
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= )\'j %HHB’J*@% 2005 ‘L‘Fﬂ‘ /N e ZE A% 4 9 1 (Natalie Glebova) 1 2010 4F- 6 H 8 Flfllfjsé}
a)dbnt B EFRHIE S Ui R], PR BGA K, 2010 48 9 A 18 H & RV ER 17
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BGA soil conditioner has been test in Thailand for 6 years, and its excellent performance had gained
the broad praise from all levels, such as kings, princes and aristocrats, government officials, common
people and farmers, especially with the situation that the rice production decreased year by year in the
recent years, people confirm that only BGA can be the way for the agriculture in Thailand.

> I AT Hﬂ BGA 1-He 5 3) Rl AL I
Seasame pfmm d with BGA m:/ cuudmoner in ﬂcm’ mn’ in a" hailand. Pumpkin planted with BGA soil conditioner in Bangkok Thailand.



(2)ik%: Experiment
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It was decided in the Urgent Meeting for Country Reconstruction Suffered from Tsunami, the experi-
ment of tree planting with BGA soil conditioner is first done in the Official Residence of the Prime Minis-
ter of Bahrain .The experiment was completely success, now these trees are 7 meters high.

o .

AL alEARNR 2005 F 7 F
17 HE4543°C i (il 62°C)
fEELHRRY, T BGA B4Rk
it AN 2R

The technician planted trees with
BGA soil conditioner in Bahrain
at July 17,2005 .These trees all
survived though the air tempera-
ture is A13°Cand temperature on
the earth’ s surface is 62°C. Trees
without BGA soil conditioner all
died at the same dav.

ik 54 XS5 C2005 49 F1 9 H ) i 56 KI5 (2005479 J1 11 H
Ped 1.25 24, SIGub o HOBRED L40K, PIOREE 15 K.
Fe A W) B2 0 JE AR HESE A2 A A R o, AR A
After 54 days of planting on HiA NI
September 9, 2005, the height of After 56 days of planting on
tree was .25 m. The gentleman September 11, 2005, the height
behind the tree was Mr. Guvand of tree was 1.4 m. Within 2 days
Pireer, Chairman of Interna- 13 cm had been grown. Mr.
tional Invention Association. Guyand Pireer stood on the left.
Technician Mr. Li Jiangong of
our company stood on the right.

3.12.2 iR Malaysia
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On September, 2004, in Tawau, Malaysia, the USA recommended the chemical and organic fertilizer
products made by 13 companies from USA. UK, France, Holland and Spain to grow fortune firethorn.
After 21 days, 1-2 buds appeared for these products treatments, whereas 8 buds appeared for BGA.

(1) KR

FILIERIAS S8 10 FIG o HE
No response after 10 days
applied with chemical fertilizer
and chick drop

(2) F51i palm

Sky scale

ALERRgEE 3 Aimilh
0.97 K 0.97 m

After 3 months with chemical
Sfertilizer and chick drop
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New leaf appeared afier 10
days applied with BGA
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This tree planted at the same
place grown by another company

from a developed country with

drip irrigation system. It was only
40 em high after planting.

fl BGA B A 3 F ik
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2.2 m after 3 months with BGA
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Palm trees treated 9 times within 3 months by chemical and organic fertilizer products grew 8 smaller
and more yellow leaves, whereas that treated with merely once BGA grew 13 bigger and greener leaves.
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Balsam pear planted with BGA soil conditioner in i FE L, A e 2 Al 17 S aEE A RdE, (5 g .
Bangkok, Thailand. Srichaphan, No. 1 tennis player in Asia, came to the company’ s

research base in Changping on Jun. 8, 2010, and thumb-up to our
prodicts.

Wy LR O )R A2 [T D s A SR S ] T 2= Al BGA T E A E R g sy 2000 4 7 A 17 HATT

Srichaphan (R sec oma’ ) and other distinguished guests BGA soil conditioner Thailand achievement check and accept meeting
are visiting the base accompanied by Mr. Zhang. was held on Jul. 17, 2011,

Rk & (40 75 BGA
i =‘I' Al E a2 E& e

The group photo of Attorney
General of Thailand Court, (M),
Mpr. Liang Shirong (L) and
President Zhang (R) at inspec-
tion and acceptance meeting for
soil conditioner.

3.12.6 PAE4LLL Abu Dhabi
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According to the agreement, from Oct.26, 2009 to Jan. 21, 2010, we implemented plant test in the
capital of UAE Abu Dhabi. The plant conditions are bad, typical dry climate, the evaporation is 10 times of
precipitation, desert plus saline and alkaline, with high saline and alkaline contain PH up to 8.9, chloridion
relative energy state is 11. We succeed in planting cereals, vegetables, lawn, wood etc. and the other com-
panies which participated in demonstrate plant tender had very low plantlet rate, and some even with no
plantlet. That sufficiently proves our BGA soil conditioner can adapt to bad environment, and climate, and
can improve soil, keep water to resist dry, can solve the soil condition and plantation of desert countries, in
addition, it’ s an brand new way to improve the living environment for Arab countries, and have great
meaning for meddle east countries which depend on crude oil. It has a far-reaching influence to social ben-
efit, economic benefit and environmental benefit.

LR Ak 2 Al g i T EOT AR AR SORERMART 0L, R AR ) = A A iZ BRI
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Royal Forest Co. had report the demonstrate plant situation to the city hall, and recommended to
popularize this technology all over the city even the whole country, wish Abu Dhabi can plant more
good quality vegetables, thus turn the desert into oasis.

SRR I 2 MR — o R H T
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HIGREE PV, B PRI PRI 5L 0], BGA L3 1 310 1 it
Inventor Zhang Jianmin makes the product presentation PR e = e ]
test to the chairman of Roval Garden Company. Plantation—original look of saline-alkali land and desert.

The only way to plant was soil replacement. Without the
precedents of planting directly in the original soil, BGA
soil conditioner was planted divectly in the original soil.

FPE AR PRI T .
Types of planting .
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Pt 2.5 4~ H B A2 e A Bl SETNSE purple rape
The wheat 2.5 months after being
planted is in the ear

i il green pepper PHELHi tomato A two beans

- - L]
BGA L3RR A B ARG A (AR T ()
BGA soil conditioner makes the yellow and dry leaves (lefi) of date palms turn green (right)

e 10 F G st e A 7 RIGH ERT

The contrast of pakchoi after 10 days f rom sowing the contrast after 7 days.

TSl BGA 1SR B A S R A Kbl BGA 3R A2 TR

Long end fertilize BGA soil conditioner Jor normal growth of  Left side BGA fertilize help normal growth of sweat
pekchoi A D0 AT LI ) /s AR A ST

J}_rir'.i Ak I AE HUIR s 32 o JLEHE 85 80 AN 1 Near end — Right side fertilizer and organic fertilizer, without plantlet

fertilize fertilizer and organic fertilizer, the weedy plantlet
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Guide an Help from Acadgmmans of CAS and CAE

}’n dugust 21, 2001, a scientific achievement approval meeting was held in Beijing Science Hall held by Beijing Science and
Technology Committee. The front row sitting were members of Approval Committee. The standing rows were leaders of Beijing Science
and Technology Committee, other experts, participators and staff of our company. The front row (from lefi to righi): Ms. Chen Ying, board
director of our company; researcher Li Yiquan of Chinese Academy of Forestry Sciences; professor Chen Lunshou of China Agriculture
University; researcher Wu Lhaoming of Plant Institute, Chinese Academy of Sciences; academician of Chinese Academy of Sciences and
Reputation Divector Jiang Youxu of Frostry Eco-envivonment Institute, Chinese Academy of Foresiry Sciences; academician of Chinese
Academy of Engineering and Deputv Director of Chinese Academy of Agricultural Sciences Liu Gengling; academician Yang Hanxi of
Chinese Academy of Sciences; senior agronomist and Deputy Director Nie Yuzao of Beijing Agriculture Committee; researcher and
Deputy Director of Nuclear Energy Design Academy, Qinghua University Guo Juhao; researcher and deputy director of Beijing Academy
of Agricultural Sciences ChenHang.

In Desert Control Policy and lechnology Conference, our com-

1f BG: Moz pES it pany introduced and demonstrated the test on site. Professor

FEEN "JL' g Mr. Yang Hanxi (4th from lefi), Mr. Guan Junwei the academician of Chinese Academy of

Mr. Liu (:mmﬂu’mn. an acade- an academician of China Engineering, (2nd from left) took part in this meeting and

mician of China Academy of  Academy of Sciences Academy, affirmed BGA. The gentleman at most lest was Professor Mr. Li
Sciences Academy, took photo  was investigating in our base Yiguan.

with Mr. Zhang Jianmin after
the BGA Project Checking and
Acceptance Meeting

% I E T AR R AR
; BERUR A ] A :
Academician Ph.D Zhang Xinshi ‘lh Lin Gengling, the academi- Mr, (HHHI hunwei the academician of ( hmuw Aecademy of
(Gthfrom right) and Ph.D Ci Longiun  cian of Chinese Academy of Engi- Engineering, (middle) and personnel of the National
(Sthfrom right) was investigating in our  neering, was investigating in our Bureaw of Forestry, Chinese Academy of Forestry and
base. hase our company were investigating in the desert in Huailai .
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Ph.D Zhang Xinshi (right), an academician of Chinese
Academy of Sciences and an academician of Furasian
Academy of Sciences, and Ph.D Ci Longjun, the
Sormer vice director of Chinese Academy of Forestry
were in Zhanjiang to investigate planting eucalvptus

LAY Help from experts and friends

company.
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L \;J[’i 1s m the project c’\r:hmmm meeting held in the ear J’.rcr ;Ju iod of the company ' s
establishment. From lefi of front: Chen Lunshou (Professor of of Chin Agricultural University) |
Zhou Zengquan (Director and Professor of College of Life Sciences, Peking University), General
Manager Zhang Jianmin, Wang Junving (Researcher of Soil & Fertilizer Institute, Chinese
Academy of Agricultural Science), Ning Guozan (Director and Researcher of Microbiological
Laboratory, Soil & Fertilizer Division, Chinese Academy of Agricultural Science). From lefi
of back: Zhou Li (; lgricultural Institute Division, Chinese Ac L.fdum of Agricultural Science),
Guo Juhao (Director and Professor of Nuclear Institute of Tsinghua University), Xu Hechang
(Associate Professor of Beijing University of Chemical Technology), Yujianguo (Director
and Researcher of Test Center, Forest and Ecology Institute of Chinese Academy of Forestry)

h mr'L mician Zhang Shixin (first
from left), Professor Ci Longjun
(third from right) and Professor
Sheng Tongweli, Chief Scientist

of Chinese Academy of Forestry
were inspecting the scientific
research bases of the company.
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J: ademician /a"umq ‘sa"mw r‘].r; \f J’mm left), Pr th ssor { i Longjun (third
from right) and Professor Sheng Weitong, Chief Scientist of Chinese
Academy of Forestry were inspecting the scientific research bases of the

Researcher Liang Yesen, Party Secretary
of Seil and Fertilizer Institute, CAAS, and
director of China National Center for
Quality Supervision and Test for Chenii-
investigated our base

cal Fertilizers

Researcher Xie Facheng (second from left),
Deputy Director of Chinese Academy of Tropical
dgricultural Sciences, accompanied with Science
and Technology Group, Beijing Green Angel
Technology Co. Lid. visited Morocean agricul-
tural scientific institution
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Researcher Li hqnun (first from right) of Professor Mr. Lu Minde of Hong

J

;”m;‘(’s sor Wang Shiming (left), the originator of  Chinese Academy of Forestry was accom- Kong University of Technology
Supper Symmetry Universe Evolution Theory and — panving USA visitor (second from right) was investigating BGA effect on
Director of Shanghai Wang Shiming Quantum  visited our base cotton in Dali, Shaanxi

Gravitation Mechanics Research Institute friendly
talked with General Manager Zhang Jianmin

B2 20 i 4 R 2
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Professor-level
Senio Agronomist,
Division Director
of Ministry Agri-
culture Zhang
Shixian (right)
inspects the base.

M B 7 R (R i 1 LJ.M“H'J 1(/
\ [ ‘” FRCAPDECFE SIS -f-‘._‘li-’.'+—3\r_s<r_l|| 2, ff17E(T

2 4\‘ 2 Al Hr).\'(’m‘(‘)'mr Li Yiguan (first from left), Researcher Liu Lixin
(second from left), Researcher Yu Jianguo (fourth from left) and
Researcher Liang Yesen attended the feasibility study meeting of
modifving the corporate standard. They were carefully studving
the corporate standard,
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Volunteer Mr. Hu
Xitao (Vice President
of Beijing New 4th
army academy, once
the Chief of Airplane
Branch, Aero-Space
Ministry) came to the
base for inspection.

1]
Researcher Liu Lixin of Soil
and Fertilizer Institute, CAAS
was invited to investigate with
General Manager Zhang Jian-
min in Xinjiang Autonomous
Region

Professor Sun Xiangvang iGN 11427 - i
the Director of soil FFHEW R ’L|||||Jf<, |_-
Depariment, Beijing For- |5 {m,k‘x’*‘li Bt Researcher Li Xuemin m,s:h!}
estry University, earth  of Cangzhou Ac mh my of Agricultural Sciences
CE R W O PERE T 13k BGA W research center went to  and researcher Nan Chunbo of our company
N 5E |- 8 7K 95 Doctor Zhao Lijun (third from  Ning Xia to demonstrate  were in high-land rice BGA experiment field in
right) of Beijing Forestry University checked soil mois-  the project. Cangzhou Academy of Agricultural Sciences
ture ai the site of tree planting in Mentougou, Beijing




BB 28 i 5 &5 fi:Communication and Cooperation International
6.1 {liVj visiting abroad
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In order to promote overseas business, personnel of our company visited USA, Czech, Japan, Malaysia,
Bahrain, the United Arab Emirates, Yemen, Morocco and South Africa to meet politicians and scientists.

AT = A DR LS, AR KR AL () fell

) T H A 58
Jal HL Dregene M -1- (/¢ =) # BGA 13 55 |64 i /1\'3*;{*"1f Ji P."‘ E’" General Manager
A 5 F IR AP B b7 B During the leaders of  Mr. Zhang Jianmin Mr. Zhang Jianmin took photo with
our company (the 2nd and 4th from left) visited USA,  was visiting Yemen Japanese scientist Professor Mr. Araki
Mr. H. E. Dregene (the 3rd from left), a desert con- when visiting Japan,

trol specialist, admired BGA soil conditioner being
the best producis all over the world.

}"e.t'hmu(m Zhang
Jianwei (first from
right) and Song Jiang-
tao (second from left)
were instructing BGA
& application in Thai-
land

Rewmch(’: \(m
Chunbo (left),
deputy manager
of our company
was doing BGA
demonsiration
in Morocco

HSIT BGA j:@lﬁlﬂlﬁ']ﬁ’)ﬂtﬁIitﬁ’E?FWf&‘E%H’J&FH?&RHI%_T%L] Iiﬂlﬂis’é R, ey, ke,
%‘:Hﬂ KRN, HAS BN, Eho aE, w6 1E Bk, A [, tul], Pafic g | LEAkK | BE i 5 55 AX 2 16 %K
HRLEHER IR S AR )26, N gy BIAR A Rl R IR S, E %, F RO 1R,
The extremely good properties of BGA soil conditioner and its significant results cause wide attention from
scientists of USA, Argentina, Chile, Brazil, France, Holland, Greece, Australia, Japan, India, Malaysia, Korea,
Vietnam, Thailand, Yemen, the United Arab Emirates, Bahrain and Morocco. They came to visit our company to
see, investigate and look for cooperation.
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Chairman of International Invention inspecting the base. specialist in National La oratory g
C} f Int 11 ! 1 .‘a,f/ ! 1 i Nati Hb !
Association. Inspected the base(left) USA
SR el B e R 9198
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| i) | Hly Jean-Claude

The minister
of Foreign
Affairs of the
United Arab
Emirates

| U; Palmari H.de
Lucena, the President of
American General

o Association of Global

Ecological Restoration

Van Damme,
the world level
movie star of
UISA visited the

hase

and Development Foun- (right) was
dation, Special Advisor visiting our
of Brazil President base



6.2 xR SE4TE BGA and the United Nations
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Green Angel Co., Ltd. has close relationship with the United Nations. Its various relevant departments sup-
port BGA aftairs. General director Mr. Zhang Jianmin attended twice the non-governmental forum of Sustain-
able Development Summit Conference, UN. His speech and demonstration test were impressive, and received
the Award of Outstanding Achievement and Contributions to Global Ecology and Environmental Protection.

G L[ S e . SRR A, R AR

Wi T R 1 L PR A A Crp AR S D PR
Vice General Secretary Mr. Chen Jian (sitting in center) wrote an m.s‘a'r.r';m'cm in the headquarter of the United Nations as

“Green Angel dedicates human”
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© 2% %2 3 Wb Ms. Johnanne

b ff 3 AE BT
L e REJ'J"J Wheeler S¢  David Mouat( * g N 1) The ;’I’JH'?
Winchester, the general secre- ) A R S W 3L b Mr David Mouat (2nd _-\r;n-gm‘w'nmwmn‘ Forum of

tary of Exchange and Coop- %% 'lh !\’uf} Wheeler (2nd from  from left), the member of Sustainable Development
eration Committee, UN inves-  left), the Special Envoy appointed — Desertification Control Commit-  Summit Conference, UN held in
by Exchange and Cooperation  tee, UN, researcher of National Johannesburg, South Africa on
Committee, UN, the President of  Desert Institute, USA was visit-  September, J?rﬁr’

Ecological Earth Union was visit-  ing and investigating in our base

ing and investigating in our base

T BAHiiEMedia Coverage
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{People's Daily )} {Guangming Daily ). { Wanzhou Daily ). { Lasa Evening paper). {China Environment)
{Green China)+ {Economy of Forestry ), Malaysia{Industry & Commerce World}. Xinjiang TV etc, had made
coverage for BGA soil conditioner.
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tigated our base




From Nov. 15, 2008 to Nov. 16, 2008, Hong Kong Phoenix Satellite TV, Information TV, America TV,
Europe TV in the name of "Date with an Angel--awake the green miracle of land" broadcasted all over the
world, covering 155 counties and districts, aroused great repercussions. In March 7, 2009, Hong Kong Phoenix
Satellite TV broadcasted the special topic film of BGA soil conditioner again all over the world.

PORALE B 7 BELEPN H—MPFFER—RFEERENRSITIH 201045 H 27 A 1
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In May 27, 2010, CCTV-7 Military Program broadcasted the program { for the land beneath)) --peace era—
introducing us the inventor of BGA soil conditioner, an outstanding ex-serviceman, Mr. Zhan Jianmin.
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"People's Dailly" "Guangming Daily" Nov.17, 2000 Aug. 13, 2001 Forest Ec r.mom} China Enviroment
(Abroad edition) Magazine
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BGA PLAYS KEY ROLE IN RECONSTRUCTIO)
REGIONS SUFFERED FROM TSUNAMI

T o

BERRER

(ot b ®) 2005 47 3 A% EAV L TR AE)2005 17 5 F g
March 2003, Green China Industrial and Commercal World May 2003, Malaysia
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On May 27, 2010, Mr. Zhang Jiangmin, inventor of BGA soil conditioner, Chairman and General Manager
of Beijing Green Angel Technology Co., Ltd. was invited to Taiwan to attend the "Cross-Strait Medical Biotech-
nology Conference", Ms. He Luli, Vice-Chairman of CPPCC, and Mr. Wang Jinping, Speaker of Taiwan Legis-
lative Yuan cordially met Mr.Zhang Jianmin in the meeting.
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He Luli, Vice-chairman (right) and Mr. Zhang Jianmin (left)
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Part of Theory Works and Thesis Public Published about BGA Soil Conditioner
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Hhify - ORfE LA I, B i b (98 G R, 2SR AL S A MR S . @R A e AR A BRI v R A e
HITAEX bl | M AR O S . O HES AR IR E I ( EIHFI 40% ~ 85% ), SElATHLILR BGA wf LLEETTR A h H‘Jﬂfﬁﬁﬁﬁ
AR, P 13% ~ 24%, FEERFRESME LT (B{FRY 85% ~ 100%) M4ERm & REAAR
Sanure 1o the photcemtbesis mad chiorophyll of iommo in the preenbouse “Effects of Soil Water and Organic ™

Wang Let, Ren Shumet , Bi Yonggang, Liu Honglu ,Wu Wenyong

Conclusion: (L)With the increase of soil moisture, the net photosynthetic rate, transpiration rate and stomata conductance of tomato leaf should increase accordingly:
(@the lower water treatment result in relatively high net photosynthetic rates. because in this treatment, the chlorophyll content is higher; @Under the condition with low
soil moisture content (40% to 85% field capacity) we can make a greater increase of chlorophyll content in tomato leaves with add organic fertilizer BGA. The average
ncrease is 13% to 24%, while under higher soil moisture circumstances (lield capacity 85% to 100%), the chlorophyll content won't change obviously.

h-illll_"rl BN RS ) R L o e CRIETRERSRY 2005 5E 210 EF , (TR , kocBE , Reml , Xkt
USSR E W BGA BUSHIER— R BUIRE AT 5 L Ok E R I IER L B BGA 1 13 SR S AT UL ELE H 17.7% ¢ BEM BGA

IR AR ST IERE , TEH R A% 19 20 ~ 60 cm Z i i L4 Bk, o 20 ~ 40 cm ¥y 1485 RS9 26% ,40 ~ 60 e [ 13 5Kk 3 81 28%
YW IER AL | 2 BGA MBEMIFRHE 150 g/ ¥ (RIS LR Gk i % BGA 1EhFATHLICE | A2k sk foll 42tk ©—Fhifrig e .
Efliects ol omgamic mamune-BG A on soil mosiune cossent in solar preesfai=a Liu Honglu, Wang Lei , Ren Shumei , Zhang Wenli , Bi Yonggang

The experiment results showed that: BGA soil conditioner, as an organic fertilizer for maintaining soil moisture, has obviously helped the maintenance of soil mois-
ture. It can result in 17.7% higher than the control treatment. imposed after the BGA by water flow. root distribution in 20 intensive ~ 60 cm soil water content between
the high, in which 20 ~ 40 cm of the soil moisture content increased 26%. 40 ~ 60 ¢cm of the soil moisture content increased by 28%: pilot study found that when the
imposed standard BGA 150 g/strains. root crops increased soil moisture content up. BGA as an organic fertilizer for the development of water-saving agriculture provides
anew way.

UL AR BOA VT AHLWE SE IR CY/KAEBE) 2006 <E 02 1 £5, R TR, RILET

BGA JE—Fpihiik 2 1 HLME S 20 ST iR LA B A0 A UL IR | mudfEr B AT Fl 2o e p ok gt AR ok fn ™ R e i )y L LA %
SR LR L 0 BGA Rk b K, AR REma 1 0 R ] B L A5 IS S g R (A LR ). MR Sk s fE |
Pt e BB R LR ST R RS Al . Hede 4 EES 1 BGA ﬂ?"l’:ﬂi AL . FERAREIRY L R T BGA (RN RO Ak
Ways ol organic droophi-nsisinece fermileer HGA “Water-saving mechanism and using” WANG Yong . YANG Pei-lin , REN Shu-mei . MENG Fan-qi

BGA is an organic fertilizers with urban and rural organic waste from the processing by the resources obtained afier the drought. promotes the use of its water
resources in China is conducive to alleviate the pressure of intense and serious environmental pollution. To 3 vears of test data based growth on Euonymus japonicus with
BGA, physiological processes of the object as the main set, combined with the research results of similar products (such as organic fertilizer), soil moisture content from
changes in plant growth, photosynthesis, transpiration and water use efficiency. etc.. systematically summed up the regulatory mechanism of water-saving BGA for
different plants. BGA recommended application rate and application methods,

FIULI AT G A M A R B R e RIS ORCLRERSD 2006 FF 03 W) E5H , Bre |, (T,

SRR - BN BGA 5% , R TFREINIAM s B AR ERR | E R TR AR R B Rk e < AR
R AR BGA RTRAY I , FEARSRIE SRR | R RS EC R R L BGA RS, Rk L kR LR
PEWD ¢ B HER BGA I, iR Akt WUE ML , Jifl BGA §F , S shRmtsdan WUE KPR sk #&imih WUE,

Feseatant nzent on provwih md wiser consumarsg of Focmmus mpnioes “Impact of organic drought™  Wang Yong, Yang Peeling, Ren Shumei

The results showed that: whether application of BGA or not. growth in the greenhouse outside of Euonymus japonicus greater biomass and water consumption
intensity, growth of E. japonicus in the greenhouse intensity of small biomass and water consumption: greenhouse biological Euonymus japonicus BGA amount
increased with the increase of water consumption intensity first decreased then increased: greenhouse Euonymus japonicus amount of biomass increased with the BGA
first increased, then decreased lincarly to reduce water consumption intensity; not when applying BGA greenhouse inside and outside the WUE of Euonymus japonicus
is similar to applying BGA. the WUE of Euonymus japonicus in greenhouse is bigger than those outside the greenhouse.

ok AT BB BN I L e (bl A2t 2006 4 04 # =8 I %h"ﬁzﬂl’;}.-f.l‘ﬂﬁi

ik JF”-‘“n. P AR TR O S SR R AT A A BGA FH iR . AL E R o EEORAY. BGA Fl s RLE ST (6]
{28 B A I S R T R D A R S s . 2 LK B2 60% ~ THRFC( HIEIRACEE ) W, Anika irdinie i 0 4 BGA I HHI R AT
[T W R 635 S & (G L 4 4 I‘Wﬁ}uf\ B FH BGA I , KN Sk B Gk o0 S RS KA E RN T L ) R i e G R,
7 60% ~ TH%FC I A A .
BUA o dmught resistion) sgem, on cold Tesistmee of Enomamis jgpomois ~“Coupling effects of soil moisture and ™ Wang Yong, Yang Peeling, Ren Shumei

Electric conductivity method and the method of cell freezing investigation. anti-freezing capacity of Euonymus japonicus plants with the amount of soil moisture
and changes of BGA. The resulls showed: the soil moisture, BGA consumption and their interaction on Freezing resistance freezing capacity of a very significant impact.
When the soil water content at 60% ~ 75% FC (lield capacity). the ability ol E. japonicus and BGA resistance to frost damage the relationship between the amount for
the second parabola opening down, the other water level, a linear decline in relations; application of BGA. the Euonymus japonicus anti-freezing capability and the
relationship between soil moisture is also a parabola opening down relationship. 6046 ~ 75% FC maximum.
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Office address: Room 602, Huiyuan Hotel, No. 5, Zaojunmiao Road, Haidian district, Beijing,
Post:100081 Telephone: 0086-10-62120735 Fax: 0086-10-62120734
Base of research and production: East end, Beigijia village government road, Changping district, Beijing,
Post:102209 Telephone: 0086-10-69751471 Fax: 0086-10-69756443
People’s Republic of China
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> Kmetijski inStitut Slovenije

Agricultural Institute of Slovenia

OGRINEC d.o.o.

Poléeva pot 9
1241 KAMNIK Ljubljana, 28.2.2017

POROCILO O PRESKUSU S§T.: 100/2017

\zorec: Organsko gnojilo BGA
Analitska tevilka: 17-100

Datum prejema vzorca: 9.1.2017

Datum izvajanja preskusa: od 13.1.2017 do 22.2.2017

REZULTATI ANALIZE:

Parameter Enota V vzorcu
Suha snov (105°C, 4h) % 62,1
Vlaga % 37.8
' Pepel (2arilni ostanek) % | 11,8
_Organska snov (Zarilna izguba) % 50.3
pH v vodi - 83 |
Dusik — N (skupni) % 3,38
Od tega N-amonijski (NH4-N) % 2,84
Kalij = Kot KO (skupni) % 3.87
Fosfor — kot P;Os (skupni) % 2,22
Magnezij — Mg (skupni) ] % 0,15
Kalcij — Ca (skupni) % 0,27
Kadmij-Cd mg/kg 0.03
Svinec-Pb mg/kg 0,8
Zivo srebro-Hg* | malkg <0,10

Opombe: Organska snov je izrafunana iz razlike {suha snov - pepel)
*Analiza #ivega srebra je bila izvedana v laboratoriju NLZOH, Novo mesto
Vzorec ne vsebuje nitratnega dusika. Ima modan vonj po amoniju.

Odgovorni analitie

Mo Fiutoricrs

mag. Vida Znidar3i¢ Pongrac, univ.dipl kem.

Rezultati analize sa nanagajo zkljuéng na preskusans vaorss Razmnodevarie tega dokuments ni dovefans razen v celoli ket faksmila
Onake: S0P-CL-044 Z8 varzija 2 Seram 1 od 1
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