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sang ché con dé cap dén ché phdm dé cung cip cho cay trong.
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Linh vue ky thuit dwoc dé cap

Sang ché nay dé cip dén phuong phap lam ting su c6 sin phospho dé cho cay

hép thu tir d4t trong va ché phdm dé cung cip cho dét trong.

Tinh trang ky thuit ciia sing ché

Dé duy tri sy ting trudong khée manh, thi cdy phai hut nhiéu nguyén to khac
nhau tir dit tréng nudi ching. Céc nguyén td nay bao gdm phospho va vi chit dinh
dudng (vi du, ddng, sit va kém), nhung nhiéu loai dit trong thiéu cac nguyén to nay
hodc ching chi chtra cic hop chéit nay & dang khong thé hip thu dé dang boi cay
(thuong cac nguyén t6 thiét yéu khong thé duoc hap thu dé dang bai cay trir khi ching
¢ dang hoa tan trong dat tréng).

Dé chéng lai viéc thiéu hut nay, cac ngudn nguyén t6 thiéu hut thuong dugc
cung cp vao dét trong dé cai thién tdc do tang trudng va san lugmg clia cdy trong. Vi
du, phosphat thuong duoc thém vao dat trong dé chdng lai su thiéu phospho ¢6 san.
Phosphat duogc thém vao dét trong dudi dang phan bon cé ban sin trén thi truong (vi
du, mono-amoni phosphat hodc trisupephosphat) 1a dé dang c6 san cho cay trong.
nhung nhanh chéng chuyén vao dat trong thanh dang twong dbi khong co san. Udc
tinh ring chi tir 10 dén 30% luong phan bon phosphat duge cung cap trong nam duoc
cay trong sir dung, va tir 1/3 dén 1/2 luong phan bon phosphat duge dung c6 thé khong
bao gid duoc 14y lai boi cdy trong.

Trong qua khir cac ¢b gang da duoc thuc hién dé sir dung cac vi sinh vat dé cai
thién sy sin ¢ cta cac nguyén lidu thiét yéu trong hé thong dit trong. Cu thé, cac loaj
nim Penicillium d3 duoc st dung cho muc dich nay. Tai li€éu patent US 5,026.417 mod
ta ching P. bilaiae dugc phan 1ap c6 kha nang cai thién su hép thu phospho cia cay
khi né dugc cung cip cho dat trong.

Tuy nhién, van c¢6 nhu cdu vé cac hé thong dé cai thién didu kién tang truong

clia cdy, cu thé bang cach lam ting mirc phospho c6 sin trong hé thong dét trong.
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Ban chét k§ thuat ciia sang ché

Sang ché nay dua vao viéc kham pha ring cac loai Penicillium khac nhau, khi
duge ding mot minh c¢é thé cé nhiéu kha nang cai thién su ¢6 sdn phospho tir céc
ngudn phosphat khong tan va cc phan bon duogc san xuat, ¢é thé khi két hop s& lam
tang dén tac dung hiép déng vuot troi ma co thé duogc mong doi tr cdc két qua riéng
ré.

Cu thé, sang ché nay tin rang diéu d6 dung véi cac loai Penicillium thudc ching
P. bilaiae.

Theo khia canh thr nhit, sang ché dé cap dén phuong phap lam tang su co san
phospho trong dt trdng dé cho cdy hap thu, trong do phuong phap nay bao gom viéc
dua vao dit trdng nguyén lidu cdy cia it nhat hai ching cdy khic nhau ciia nam
Penicillium.

Theo khia canh thir hai, sang ché dé cip dén phuong phap lam tang diéu kién
ting trudng cua cdy, trong dé phuong phap nay bao gdm budc trong cdy trén dat trong
chtra, & phan gan ré cay, ca ngudn phospho va it nhét hai ching duge xac dinh boi s6
luu trtt NRRL 50169 va NRRL 50162.

Theo khia canh thir ba, sang ché dé cap dén ché pham dé cung cap cho dat
trdng, trong d6 ché phim bao gdbm: i) nguyén lidu cdy cuia it nhat hai chung cy cua
ndm Penicillium, cu thé 13 P. bilaiae va/hoic P. gaestrivorus; va ii) chét mang cho
nim twong thich voi dét trong.

Theo khia canh thir tu, sang ché dé cap dén hat giéng cua cay c6 mang bao chira
it nhat hai chung cdy cta nim Penicillium, cu thé 1a P. bilaiae va/hodc P. gaestrivorus.
va chit mang ran cho ndm twong hop véi dit trong.

MO ta viin tit cac hinh vé

Fig. 1 thé hién hiéu qua cta viéc cdy vi sinh vat lam hoa tan phosphat trén san
luong ngd. P. bilaiae (Novozymes P-201) tuong ung vé1 chung NRRL 50169, va P.
bilaiae (Uc, P-208) twong (mg véi chiing NRRL 50162.

Fig. 2 thé hién su hoa tan hydroxyl apatit boi cac ching P. hilaiae don 1¢ va boi
hdn hop cua chung trong ching nudi cdy léng. S6 trong ngodc don chi ra ty 18 G (sb
bao tr trong mot binh thi nghiém).

Fig. 3 thé hién hidu qua ciia viéc cdy voi cac vi sinh vat lam hoa tan phosphat

trén trong luong chdi cay kho cua dau twong duge phat trién trong cac diéu kién cua
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phong tang trudng. P. bilaiae (Novozymes) tuong ung véi chung NRRL 50169, P.
bilaiae (Uc) tuong ting v6i ching NRRL 50162, va hdn hop P. bilaiae twong (mg v6i
hdn hop tron cta hai chung nay véi ty 18 1:1.

Fig. 4 thé hién hiéu qua cua viéc cdy vdi cac vi sinh vét lam hoa tan phosphat
trén trong luong choi cay kho ciia ngd dugce ting truong trong cac diéu kién cua phong
tang trudng. P. bilaiae (Novozymes) tuong ing vdi ching NRRL 50169, P. bilaiae
(Uc) twong tng véi chimg NRRL 50162, va hdn hop P. bilaiae twong tmg v4i hdn hop
trdn cta hai ching nay vai ty 1€ 1:1.

Mo t4 chi tiét sang ché

NAm Penicillium bilaiae 13 mot vi sinh vat da duoc biét ma trudce day da duoc
ky giri & American Type Culture Collection & Rockville, Md., My v&i sb luu trir
ATCC 22348 (ban in ndm 1974 ctia muc luc ATCC). Trong ban muc luc nam 1984, sH
luu trit nay duoc stir dung cho P. bilaii va mdt ching khac duoc xac dinh bing s6 luu
trir 18309.

Céc ching phén 14p khéc ctia nAm nay da duoc phat hién trong dat trong tir vi
tri (vi do 49°, 48' Béc, kinh do 113°,6' Tay) & Nam Alberta, Canada. Chiing nay trudc
ddy da cho thy cai thién hoat tinh lam hoa tan phosphat so véi cic ching trude do
duoc ky gtri & ATCC. Chung cai thién nay dugc ky giri & ATCC véi s6 luu trir 20851
theo thuat ngir ctia hiép udc Budapest. Trong lan ky giri nay, ndm co tén la P. bilaji va
cac chi tiét vé sy phan loai va viéc st dung né da dugec mo ta trong patent My
5,026,417. Chiing nay bay gid duoc ky gui lai voi s6 NRRL 50169. Xem thong tin day
da cua chung ky giri ¢ trang cudi cling ctia ban mo ta nay.

Tén cta céac loai ndy sau d6 duge thay do6i lan nira va bay gio duoc thira nhéan la
P. bilaiae. Do d6, tén nay s& dugc st dung xuyén sudt ban mé ta.

Chung P. bilaiae dugc phan lap méi da duge phat hién & Uc. N6 dugc phan lap
dAu tién vao nam 2002 tir r& lua mi va duge trong trén mau dat liy tr Coonalpyn o
Nam Uc (Wakelin et al., 2004. Biol Fertil Soils 40:36-43). Chung cai tién nay dugc ky
giri v6i s6 Iuu trit NRRL 50162. Xem thong tin day da vé chiung ky gui nay & trang
cudi ctia ban mo ta va chi tiét vé su phan loai va viéc su dung duoc dé xudt cua chung
phan 1ap nay duoc md ta trong don yéu cau cap patent My tam thoi duoc ndp vao ngay

10 thang 1 nam 2008 vdi tén 1a CSIRO.
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Loai Penicilium khac dugc tim thay 1a cu thé co ich theo sang ché nay la chung
P. gaestrivorus. Mot ching nhu vdy duoc phan 1dp vao nam 2002 tr ré lua mi trong
cac miu dat trong duge 14y tir New South Wale, Uc (Wakelin et al., 2004. Biol Fertil
Soils 40:36-43), va duoc ky giri voi s6 NRRL 50170. Xem thong tin ddy du vé ching
ky giri ndy & trang cudi ciia ban mé ta nay.

Theo mdt khia canh, sang ché dé& cap dén phuong phap lam tang diéu kién tiang
truéng cia cdy, bao gdm budc trong cdy trén dat trong chira, & phan gan ré cdy. ca
ngudn phospho va it nhit hai ching ctia ndm Penicillium. Cu thé, ndm Penicilium
duogc chon tir ching P. bilaiae va/hoic P. gaestrivorus. Cu thé, su tang trudng tang
bang cach 1am ting sy ¢6 sin phospho trong dét trong dé cho cdy hép thu.

Theo mot phwong 4n cu thé, cac chung Penicillium duge chon tir chung duoc
ky giri véi s6 NRRL 50169 va NRRL 50162.

Viéc stt dung hdn hop cua it nhét hai chung Penicillium khac nhau c6 cac 1oi
ich sau ddy. Khi duoc cung cép cho dét trong da chira cac phosphat khong tan (hoac it
tan), thi viéc stt dung hdn hop cic ching ndm s& lam ting luong phospho ¢6 san dé
cho cay hép thu so vé6i viée str dung chi mot ching Penicillium. Didu nay lan luot co
thé 1am tang hdp thu phosphat va/hodc tdng san luong cla cdy dugc trong trén dét
trdng so véi viée sir dung timg ching mot minh. Vi du néu phospho khéong phai la yéu
t6 giéi han thi c6 thé khong can kéo theo su ting san luong nhu két qua cua viée tang
lugng phospho ¢6 san. Hon hop cic chiing ciing cho phép str dung céac phosphat tur da
khong tan 1am phan bén hitu hiéu cho dét tréng ma khong c6 du lugng phospho ¢6 san.

Do d6 theo mot khia canh, sang ché dé cap dén phuong phép lam tang su co
san phospho trong dét trdng dé cho cay hap thu, trong do phuong phap nay bao gom
viéc dua it nhit hai chung ciy khac nhau ctia nAm Penicillium vao dét trong. Su ¢ mat
ctia hai chung Penicillium s& lam tdng su c6 san phospho dé cho cay hap thu.

Phospho niy c6 thé dugc cung cip tur ngudn duoc chon tir nhom g0m co cdc
ngudn ban dau co trong dét trong, cac ngudn dugc thém vao dét trong dudi dang chét
b6 sung va viéc két hop cac ngudn nay.

Thuat ngit "ching cdy" nhu dugc st dung trong ban mo ta nay dugc du dinh co
nghia la dang té bao nAm bAt ky, hé soi nim hodc bao tir, ma c6 kha nang nhan 1én trén
hodc trong dét tréng khi cac diéu kién nhiét d6, dd 4m, .v.v. thich hop cho su sinh

truéng cuia nam.
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"Ngudn" ctia nguyén té cu thé co nghia 14 hop chit ctia nguyén té d6 ma. it nhat
trong diéu kién dat trong dang quan tdm, khong tao ra nguyén tb nay du cé sin dé cho
cay hap thu.

Cu thé, ndm Penicillium dugc chon tir nhoém gdm c¢6 P. bilaiae, P. albidum. P.
aurantiogriseum, P. chrysogenum, P. citreonigrum, P. citrinum, P. digitatum, P. fre-
quentas, P. fuscum, P. gaestrivorus, P. glabrum, P. griseofulvum, P. implicatum, P.
janthinellum, P. lilacinum, P. minioluteum, P. montanense, P. nigricans, P. oxalicum.
P. pinetorum, P. pinophilum, P. purpurogenum, P. radicans, P. radicum, P. raistrickii,
P. rugulosum, P. simplicissimum, P. solitum, P. variabile, P. velutinum, P. viridica-

tum, P. glaucum, P. fussiporus, va P. expansum.

Theo mét phuong an cu thé, loai Penicillium 14 P. bilaiae. Theo mot phuong an
cu thé khac, loai Penicillium 1a P. gaestrivorus. Theo mot phuong an cu thé khac nira.
it nhat hai ching 1a mot ching P. bilaiae va mot chiing P. gaestrivorus.

Tham chi, theo mdt phuong an cu thé khac, chung P. bilaiae dugc chon tu
nhém gdm c6 ATCC 20851, NRRL 50169, ATCC 22348, ATCC 18309. NRRL
50162.

Theo mdt phuwong an khac nita, it nhit hai chiung la NRRL 50169 va NRRL
50162.

Theo mot phwong an khac nita, it nhat hai chung 1a NRRL 50169 va NRRL
50170.

Theo mét phuong an khéac nira, it nhit hai chung la NRRL 50162 va NRRL
50170.

NAm Penicillium theo sang ché va cu thé 1a cac chung cu thé, ATCC20851,
NRRL 50169, NRRL 50170 va NRRL 50162 c¢6 thé duge sinh truéng bang cich su
dung su 1én men trang thai ran hodc 16ng va ngudn cacbon thich hop. Céc chung Pen-
cillium dugc phan lap ¢6 thé duge sinh truéng bing cach st dung phuong phép thich
hop bét ky dd duogc biét boi chuyén gia trong linh vuc. Vi du, ndm c6 thé dugce nudi
céy trén moi trudng sinh trudng ran nhu thach dextroza khoai tay hoac thach dich chiét
mach nha, hodc trong cdc binh thi nghi€m chtra moi truong 16ng thich hgp nhu moi
truong Czapek-Dox hodc canh thang dextroza khoai tiy. Cac phuong phap nudi ciy
nay c6 thé dugc sir dung dé bao ché chiing cay cua loai Penicillium dé bao hat gidng

va/hodc gan vao chat mang dugc cung cap cho dat trong.
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Viéc san xuét bao t& Penicillium & trang thai ran c6 thé dat duoc béng cach céiy
vao mdi truong rin nhu than bun hodc co chit c6 ban chit 1a chit khodng bon cay.
hodic ngii cc bao gdm, nhung khong bi gidi han &, yén mach, lia mi, lta mach, hodc
gao. Moi truomg vo tring (dat duge qua hip hodc chiéu xa) duoc cay hon dich bao tu
(1x 10* -1x107 cfu/ml) cta loai Penicillium thich hop va do 4m duoc diéu chinh dén
nam trong khoang tir 20 dén 50 %, tuy thudc vao co chit. Nguyén lidu duge u trong
khoang tir 2 dén 8 tudn ¢ nhiét do trong phong. Cac bao tir c¢6 thé cing duoc tao ra
bang cach 1én men 16ng (Cunningham et al., 1990. Can J Bot 68:2270-2274). Viéc san
xudt 16ng c6 thé dat dugc bang cach nudi cdy ndm trong moi truong thich hop bat ky.
nhu canh thang dextroza khoai tdy hoic méi trudong dich chiét men bia sucroza, du¢i
diéu kién pH va nhiét d¢ thich hop (nhu c6 thé duoc thuce hién boi chuyén gia trong
linh vuc).

Nguyén li€u thu dugce co thé duoc sir dung truc tiép lam xur ly hat giéng, hoac
cac bao tir c6 thé duoc thu hoach, ¢6 dic béng quay ly tam, tao thanh cong thirc, va sau
d6 1am kho bang cach sir dung cac k§ thuat sdy khi, sdy dong kho, hodc sy tang soi
(Friesen T., Hill G., Pugsley T., Holloway G., va Zimmerman D. 2005, Experimentall
determination of viability loss of Penicillium bilaiae conidia during convective air-
drying Appl Microbiol Biotechnol 68: 397-404) dé tao ra bot thim udt. Sau do. bot
thim w6t duoc tao huyén phu trong nude, duge cung cap trén bévmét hat gidng, dugc
cho lam kho trudce khi tréng cay. Bot thdm w6t c6 thé duge su dung két hop voi cac
bién phap xir Iy hat gidng khac, nhu, nhung khéng bi gi¢i han ¢, bién phap xu ly hat
giéng béng hoa chét, chét mang (vi duy, talc, dat sét, kaolin, gel silic, kaolinit) hoac
polyme (vi du, metylxenluloza, polyvinylpyrolidon). Theo mot cach khéac, hon dich
bao tt ctia loai Penicillium thich hop c6 thé dugce gan vaoi chit mang tuong thich voi
dét tréng thich hop (vi dy, b6t hoac hat gén trén than bun) dén ham am cudi cung thich
hop. Nguyén liéu duge G & nhiét do trong phong trong khoang tir 2 dén 8 tuan. va sau
d6 c6 thé dugc cung cip cho dét trong trong ludng cay cling véi hat giéng.

Nhu duge néu trén, da tim thdy rang hdn hop cua it nhat hai ching Penicillium
lam ting luong phospho ¢6 sin tir phan bén phospho ¢6 ban sén trén thi truong dé cho
cay hép thu so véi viée chi sit dung duy nhit mot chung vi phan bon ¢6 ban san trén trj
truong c6 thé dugc thém vao dit trong thay cho (hodc tham chi cing nhu) phosphat tur

da tu nhién.
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Theo céac phuong 4n khac cta sing ché, ngudn phospho bao gdm ngudn phos-
pho tu nhién c6 trong dit tréng hodc theo mot phuong an khac, ngudn phospho duoc
thém vao dat tréng.

Theo mot phwong an, ngudn nay 1a phosphat tir da. Theo mot phuong an khac,
ngudn nay 13 phan bon dd duoc san xuit.

Céc phan bon phosphat di duogc san xuat ¢6 ban sin trén thi truong ¢ nhicu
loai. M6t s loai thong thuong 1a cac phan bén chita monoamoni phosphat (MAP). tri-
ple superphosphat (TSP), diamoni phosphat, superphosphat thong thuong va amoni
polyphosphat. Tt ca cac phan bén nay duge tao ra bang quy trinh xu ly hda hoc cac
phosphat da tu nhién khong tan trong cac nha may san xudt phan bén quy mé 16n va
san pham nay 1a dét tién. Theo phuwong phap cua sang ché nay, c¢6 thé giam luong dung
céc phan bon cho dit trdng trong khi van giit duoc luong phospho hap thu tir dat trong
tuong tur.

Theo mot phuong 4n cu thé khac, ngudn phospho 1a phospho hitu co. Phan bon
hitu co 1a chit b6 sung cho dat tréng c6 ngudn gbc tir cac ngudn tu nhién ma dam bao
vé, it nhat, phan trim nito, phosphat, va kali cacbonat tdi thiéu. Céc vi du bao gdm cac
san phém phu thuc vat va dong vat, bot da, rong bién, chung cé’y, va cac chat xu ly.
Chiing thudng c6 sin & cac trung tAm ciia nghé lam vudn va qua cac cong ty cung cap
cho nghé 1am vuon. Cu thé, ngudn phospho hitu co nay la tr bot xuong, bot thit, phéan
boén dong vat, phan 4, can dau thai, hodc phan chim.

Céc loai phan bon khéac, nhu cac nguén nito, hoac cac chit bd sung cho dat
trong khac tat nhién c6 thé ciing dugc thém vao dat trong & gan thoi diém cung cép
nim Penicillium vio hodc & cic thoi diém khac, mién 1a cic nguyén liéu khac do
khong doc ddi véi ndm.

Do nidm c6 tic dung lam hoa tan phosphat ma co thé ¢ sin trong dét trong
(nghia la, chiing tu nhién c6 trong dét tr@)ng) va ca cac loai duoc thém vao dit tréng,
nén nam c6 thé duoc cung cp mot minh cho dét trbng ma chua ngudn phospho tu
nhién, hodc c6 thé dugc cung cép cho dit trdng bat ky cing véi cac nguon phospho
thém khac. Ching cdy bao gdbm cic ching ndm theo sang ché nhu duoc néu trén 6 thé
duoc tao ra béng cach lén men ¢ trang thai ran hodc long va mot nguén cacbon thich

hop.
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Luong chung cdy duoc cung cip cho dat trong khong bi gi6i han ¢ luong cu thé
bét ky nao. RS rang, néu luong str dung khong du, thi sé khong thu duoc hiéu qua dang
chu y. N6i cach khac, stir dung mot lwong 16n ching cdy s& lang phi boi vi luong phos-
pho va/hodc vi chit dinh dudng c6 sin trong dét trong dat dén luong tdi da véi mot ty
1& ding nhét dinh va viéc bd sung thém ngoai ty 1& nay ciing khong mang lai céac loi
ich khac nita. Ty 1& dung thich hop thay doi theo kiéu dat trong, kiéu cay trong. s6
luong cta ngudn phospho va/hodc vi chit dinh dudng c6 trong dét trdng hodc duoc
thém vao dit trong, .v.v. va ty 1& thich hop c6 thé dugc tim thay khong kho bang thu
nghiém don gian va cac thir nghiém sai sé cho mdi truomg hop cu thé. Thong thudng,
ty 1& dung nam trong khoang tir 0,001 dén 1,0 kg bao tir nAm va hé soi ndm (theo trong
lugng tuoi) trén maot hecta, hodc 10 -10° don vi tao khuan lac (cfu) cho mot hat giéng
(khi str dung cac hat gidng dugc bao), hodc cung cip trén chit mang dang hat tir 1 x
10% @én 1 x 10" don vi tao khudn lac trén mot hecta. Tham chi, mac du chung céy
dugc sir dung theo sang ché nay 1a hdn hop ctia it nhat hai chung cdy khac nhau cua
Penicillium thi téng luong bao tir hoac don vi tao khuén lac trong hon hop duogc két
hop ciing duoc dé cap dén trong sudt ban mo ta nay.

Céc té bao ndm & dang, vi du, bao tir va ty y mot chat mang c6 thé duge thém
vao ludng dét trong gieo hat giéng & gin ré hodc c6 thé duoc su dung dé bao hat giong
trude khi tréng. Khi bao tir dugc thém vao dit tréng, thi bao tr & dang hat sé dugc uu
tién. Cac dang cong thtrc nhur 16ng, than bun, hodc bot tham udt s& thich hop cho viée
bao hat giéng. Khi dugc st dung dé bao hat gidng, nguyén liéu co thé duge tron véi
nuée, dugc cung cip trén hat giéng va cho lam kho.

Céc chat mang khac cho bao tir ¢6 thé duoc str dung dé bao hat giéng. Vi du.
bao i c6 thé duge ting truéng trén cam am, duoc lam kho, rdy va cung cdp trén cac
hat giéng trudc khi dugc bao bé‘mg chét dinh, vi du gom arabic.

Chét mang t6t hon hon nén 1a chit mang twong thich voi dat trong. Thudt ngir
"twong thich véi dit tréng" nghia 1a chit bat ky ma co thé thém vao dt trong ma
khong gay ra tic dung c6 hai cho su ting truong cia cdy, cau truc dat trong, su tiéu
nudc cia dat trong hodc tac dung tuong tu. Chat mang thich hop bao g6m, nhung
khong bi gidi han &, vé triu lta mi, cAm, rom ré lia mi, bot hodc hat c6 nguén géc
than bun, hat co nguén,gécthach,cao,véAdétsét(Vichg kaolin, bentonit, monmorilo-

nit).
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Theo mdt khia canh khac, sang ché dé cap dén ché pham chura it nhat hai chung
cia ndm Penicilium fungus theo sang ché, va chat mang. Chat mang thich hop bao
g61n nudc, dung dich chita nudec, hd nhdo, chét ran (vi du, than bun, Ida mi, cam, chat
khoang bon cho cdy, va dat trong da tiét trung) hodc bot kho.

Ché pham theo sang ché c6 thé dugc cung cip thich hop trong phuong phép cua
sang ché dé lam ting su c6 sin phospho trong dat trong dé cho cay hép thu.

Theo mdt phuong an cu thé, it nhit hai ching Penicilium dugc chta trong ché
phém dugc chon tir nhém gém cO Penicilium bilaiae va Penicilium gaestrivorus. Cu
thé hon, céc ching Penicilium dugc chon tir nhém g(’)m c6 NRRL 50169, NRRIL
50162, NRRL 50170. Theo mt phuong an cu thé khéc, hai chung la NRRL 50169 va
NRRL 50162. Theo mot phuong an khac, hai chung la NRRL 50162 va NRRL 50170.

Cu thé theo mot phwong 4n, chit mang c6 thé 1a chat mang long chua chat dinh
dudng cho ndm.

Van theo mdt phuong 4n khéc, sang ché @& cap dén hat gidng ctia cdy c6 mang
bao chira it nhét hai chung céy cta nAm Penicillium, cu thé 1a P. bilaiae va/hoac P.
gaestrivorus, va chit mang ran cho né twong hop véi dat trong. Cu thé hon, cac chiing
Penicillium dugc chon tir nhom gdm c6 NRRL 50169, NRRL 50162, NRRL 50170.
Theo mot phuong 4n cu thé khéic, hai ching 1a NRRL 50169 va NRRL 50162. Theo
mot phuong an khac, hai chung 1a NRRL 50162 va NRRL 50170.

Ché phim c6 thé chira thém cac chét phu khac bao gom chat dém, chit lam am.
chit bao, va chét mai mon.

Phuong phap theo sang ché c6 kha ning c6 ich dé cai thién diéu kién tang
truéng dan dén tang luong phospho duoc hip thu va/hodc san lugng cho kiéu cay
trdng bat ky. Theo mot phwong 4n cu thé, cdy duoc chon tir nhém bao gom ngii cdc,
cay dau, Brassica spp., hoa qua, rau, hat, hoa, va 16p dat mat. Cu thé, ngl coe 1a lua
mi, ngd, gao, yén mach, lta mach den, lta mach. Cu thé, cay ho dau la dau lang, dau
hdi, dau, dau tuong, dau Ha lan, va co linh lang.

Theo mdt phuong an cu thé khac, cay dugce chon tir nhém bao gom co linh lang,
gao, lua mi, lia mach, lda mach den, yén mach, bong, huéng duong, lac, ngo, khoai
tay, khoai tdy ngot, dau, dau Ha lan, dau hdi, dau lang, rau diép X04an, rau diép, rau
diép quan, cai bép, cai bruxen, ci cai duong, cli cai vang, cii cai trang, siplo, ciy bong

cai xanh, ct cdi trang, cu cdi, rau bina, hanh, toi, cay ca, cdy 4t, can tay, ca rot, cay bi,
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bi ngd, bi xanh, dua chuét, tdo, 1€, dua h4u, cam, dau tay, nho, cay mam xoi, dua, dau
tuong, thudc 14, ca chua, cay lua mién, va cady mia.
Vi du thye hién sang ché
Vi du 1: Diac diém cta chung phan lap

Phan tich gen ving D2 cta 28S rADN da khing dinh ring hai ching ATCC
20851 (chung P-201; cling nhu NRRL 50169) va NRRL 50162 (chtuing P-208) la thudc
P. bilaiae, cung v&i viée thuc hién & CSIRO (Uc) chimg minh chung la cac ching
khac nhau. Cac ching P. bilaiae duge sip xép trinh tu boi phong thi nghiém MIDI &
Newark, DE br?mg cach s dung toan by doan mdi cta vung D2 cua gen 28S rADN.
Thuc hién cac phép tinh so sanh vé su phét sinh loai bang cach st dung chuong trinh
CLUSTAX d& sfp thing hang trinh tw véi cac loai co lién quan gan khac bing phan
tich trinh tw BLAST khoi ddu. Mdi 1an tao ra hd so nhiéu su sép théng hang trinh tu.
thi xay dung duoc cay lién két canh nhau, va khuon khoang cach dugc tinh lam co so
dé xac dinh gibng va cac loai ctia ching. Tat ca cac viéc sip thang hang va su phat
sinh loai dugc thuc hién brimg Mega 4.0. Cac trinh tr duge nhdp vao chuong trinh
Alignment Explorer trong Mega, va sau d6 duoc sap thang hang bang cach st dung
Clustal W. Cay phat sinh loai dugc xay dung lén bang cach str dung viéc tao bay dng
dé kiém tra sy manh khoe cua cay.

Hai chiing da dugc x4c nhén la Penicillium bilaiae theo su phan loai sau:

Gi6i Nam

Phan gioi Dikarya

Nganh Ascomycota
Duéi nganh Pezizomycotina
Lép Eurotiomycetes
Phéan 16p Eurotiomycetidae
Bac Eurotiales

Ho Trichocomaceae
Phan ho mitosporic (¢6 tinh tiém bién) Trichocomaceae
Gidng Penicillium

Loai bilaiae
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Vi du 2: Thir nghiém trén dong rudng vé viéc xtr Iy bang hdn hop ching

Céac tht nghiém trén déng rudng dugc thuc hién vao nam 2007 & bon vi tri
nghién ctru & My dé sang loc hiéu qua cua viéc cdy cac ching lam hoa tan phosphat P.
bilaiae trén san luong thu hoach ngd. Viéc xir Iy bao gom hai ching P. bilaiae riéng ré
va hdn hop cta ching ciing nhu nhém chimg khong duoc cy ching.

Cac thtr nghiém duoc thuc hién & bdn khu vuc & M¥ nhu céc 16 hoan toan ngau
nhién ma dugc tién hanh 1ap lai 6 1an trong mot thir nghiém. Cac thu nghiém & My
duge thuc hién béi bén cong ty nghién ctru doc lap & bdn bang cia nudc My. Cac
nguoi ch nghién clru va cdc vi tri nghién ctru la trung tam nghién ciu Viger Ag (Fer-
gus Falls, MN), trung tdm nghién ctru Benson (York, NE), trung tdim nghién ctu
Northern Plains Ag (Gardner, ND), va trung tdm nghién ctru South Dakota Ag (Cen-
terville, SD).

Thir nghiém bao gém bbén nhém xir 1y bao gébm nhom xir ly ding hai ching
Penicillium riéng r€ la NRRL 50169 (chung P-201 Novozymes) va NRRL 50162
(ching P-208 Uc), nhém xtt ly ding ca hai chiing, va nhom dbi chimg ma khong cay
chung. T4t ca cac ching Penicillium duoc tao thanh duéi dang hat than bun.

Hat than bun dat dugc san Xuét béng cach céy co chét véi hon dich bao ta long.
Chung nudi cdy Penicillium duge 14y tir dang bao quan & -80°C va da sinh truéng trén
thach dextroza khoai tiy. Bao tir duoc 1y bang cach str dung que thuy tinh dé cao trén
b& mit chung nudi cdy bao tir (thu duoc sau hai tudn G & nhiét do trong phong) trong
nude vo khuén duogc bd sung v6i 0,1% v/v Tween 80. Hon dich bao tir ctia loai Peni-
cillium thich hop dugc thém vao cac hat than bun, ma sau d6 dugc tron ky dé lam
déng déu viéc céy chung, dugc bado quan trong céac thi giéy duoc 16t chat déo, va duoc
U trong tir 2 dén 8 tudn & nhiét do trong phong (khoang tir 22 dén 27°C). Cac thi dugc
14y mAu ngiu nhién va phan tich dén gan ding don vi tao thanh khuan lac nim cho
mdi 16 hat duoc céy chung. Ngén gon, thuc hién su pha lodng hang loat bf?mg cach su
dung nude vo khudn duogc bd sung 0,1% v/v Tween 80. Cac phan dung dich pha lodng
dugc dat trén thach dextroza khoai tdy duogc bd sung Rose Bengal va clotetraxyclin.
Céc khuén lac dugc dém sau khi 0 tir 3 dén 5 ngay & khoang 25°C. Dbi v6i nhom xu
ly dung hén hop chiing, thi cac hat chiing céy duoc tron dé thu dugc hdn hop cua cac

chung phén 1ap P. bilaiae c6 ty 1& 1:1 bang cach chuan do.
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Viéc tao ra manh dit thi nghiém nhé trén déng ruong la cu thé cho mdi vi tri (xem
bang 1). Khoang céach giita cadc hang gieo hat l1a 30 inxo, voi 2 hang ngang ngd cong
v6i hai hang chin trén manh dét thi nghiém nho. Viéc bon phan bao gdm chuong trinh
bén phén nito chuén (tai vi tri cu thé), cong voi 10kg ha P,0s dugc cung cép cung
v6i hat gibng. Céc ching Penicillium duge tao thanh dudi dang hat than bun va cung
cép vao luéng cay voi ty 1€ 4,5kg ha™ (ttr 2,07 dén 2,17E+10 don vi tao khuén lac trén
1 ha).

Bang 1. Mo ta chi tiét viéc tao ra manh dét thi nghiém nhé trén dong rudng & bdn vi tri

6 My.
Ty 1€ gieo
hat Kich co

Kich c& hat (hat gibng | manh dat thi
Vi tri Gidng hat | (g 100 kernels™) ac™) nghiém nho
Fergus Falls. DK 40-07 21,25 34,000 10 x 20 ft
MN
York, NE Gibdng lai 28,33 33,000 525 ft*

Cornhusker 1
Gardner, ND Mycogen 32,66 32,000 7.3 x 30 ft
2K 154

Centerville, NK 51-T8 29,46 28,000 10 x 30 ft
SD

Phén tich thtr nghiém ding hdn hop ching cho thdy san luong ngd ciia nhom
dung hdn hop P. bilaiae cao hon dang ké so v6i nhom ching khong cdy chung (Fig.
1). Hon hop P. bilaiae tao ra san lugng vuot xa so véi san lugng duge tao ra khi si
dung céc ching P. bilaiae riéng r&. Hon hop céc chung P. bilaiae 1a nhom xir ly co tac

dung manh nhét trén san luong ngd trong cac nghién ciru nay.

Vi du 3: Hoa tan phosphat khong tan

Cac chung P. bilaiae lam hoa tan phosphat dugc dung trong cac thu nghiém
trong phong thi nghiém kiém tra kha nang céc sinh vat nay hoa tan céc canxi phosphat
khong tan. Thir nghiém nay bao gom hai ching P. bilaiae riéng r& va hdn hop & hai
ndng d6 khac nhau, ciing nhu ca mot nhém chimg khong ciy ching.

Cén hydroxyapatit vao cac binh thi nghiém Erlenmeyer 300mL véi ty 1¢ 100mg
P cho mdt binh. M6i truong mubi téi thiéu duoc didu ché nhu sau (g L™): 0,1 NaCl.

0,4 NH,CI, 0,78 KNO;, 0,1 CaCl,:2H,0, 1,0 MgSO,47H,0, 10,0 sucroza. Thém
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100mL moi trudong vao mdi binh, va céc binh dugce nit lai bang mot nit bot va hip
(121°C va 1,2 atm trong 30 phiit). Ba binh dugc cdy véi dung dich bao tir gbe dén ty 18
ciy muc tidu 1a 4,00E+06 bao tir trong mdt binh. Déi v6i nhom xu 1y dung hon hop P.
bilaiae, cac binh duge ciy 4,00E+06 bao tir ctia mdi chiing trong mot binh, hodc tong
néng do bao tir 1a 4,00E+06 bao ti trong mot binh (nghia 13, 2,00E+06 bao tir ciia moi
chung trong mot binh). C4c binh dugc U & nhiét d0 moi truong trong phong trong binh
lac quay dugc dat véi tbc do 175 vong/phit. Cdc mau con duogc 1éy mdt cach vo khuan
& céc thoi diém 3, 5, 7, va 10 ngay sau khi cdy ching va duoc phén tich luong phos-
phat hoa tan bang cach sir dung phuong phap xanh-malachit.

Hdn hop céc ching P. bilaiae c6 kha ning hoa tan hydroxyapatit nhiéu hon
dang ké so véi ding cac chiing mot minh, nhu duge chi ra bdi cac luong phosphat hoa
tan ting 1én, va ty 1é cdy chiing nho khong gay tic dung (Fig. 2).

Vi du 4: Thtr nghiém dung hdn hop chung cdy trong phong tang trudng

Thir nghiém trong phong ting truéng duge thiét 1ap vao nam 2009 dé sang loc
hiéu qua cdy cic chiing P. bilaiae 1am hoa tan phosphat trén lugng chat kho tich liy
ctia ddu tuong va ngd. Cac thir nghiém bao gdm hai chung P. bilaiae riéng r& va hon
hop ctia ching ciing nhu mot nhém chimg khong cdy ching.

Tht nghiém dugc thiét lap duéi dang giai thira ngau nhién duoc lap lai 8 lan
cho mdt thir nghiém. Hai nhén t6 12 phan bén phosphat va ching cdy. Luong phan bon
cho dau tuong 1a 0, 20, 40, va 80 1Ib P,Os ac™', va cho ngo la 0, 40, 80, va 160 1b P,Os
ac”'. Nhan t6 ching cdy bao gdm khong céy ching, hai chung ciy Penicillium riéng ré
[NRRL 50169 (ching P-201 Novozymes) va NRRL 50162 (ching P-208 Uc)], va hai
chung cdy cta Penicillium véi s6 luong bang nhau.

Cac binh chit déo dwgc dan nhan theo cach xtr Iy va mot vai trdng cdy mau
den hinh vudng v6 khudn duoc dat vao day cua mdi binh dé ngan can hdn hop két lai
do 10 ri qua c4c 16 tidu nude. Cac binh duge do day hon hop cat thach anh cong nghiép
va chit khodng bon cdy dugc nghién min véi ty 1& 1:1. Mdi binh duoc xtr ly voi mot ty
1&¢ hdn dich phosphat thich hop duoc diéu ché bang cach st dung hydroxyapatit, dugc
han kin bén trong thi c6 khéa kéo, va dé cho cin bang trong 7 ngay trude khi gieo hat.

Céac ching cdy dung thu nghiém duoc cung cap dudi dang hat gidng long.
Dung ching nuéi cdy Penicillium duoc ldy tir dang bao quan & -80°C va da tang

trudng trén thach dextroza khoai tay. Bao tir duge lay bang cach sir dung que thay tinh
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cao trén bé mit chiing nudi cdy bao tir (thu duge sau hai tudn 4 ¢ nhiét do trong phong)
vao nude vo khun duoc bd sung 0,1% v/v Tween 80. Hon dich bao tir duoc chuéan do.
tron k¥, va cac 16 hat giéng da duoc can trude duge thém vao céc tai chit déo vai ty 1¢
1,50E+05 don vi tao khudn lac cho mot hat giéng. P6i vai hdn hop ching cdy, thi hon
hop cac chung phén 1ap P. bilaiae v6i ty 1€ 1:1 dat dugce béng viéc chia doi thé tich
hdn dich bao ti duoc yéu ciu dé dat dén ty 1é cdy muc tiéu cho mdi chung (nghia 1a, ty
16 cdy cubi cung giit nguyén la 1,50E+05). Nhém thir nghiém déi chimg khong co
chung céy duogc xur ly br?mg nude vo khudn. Cac tai chit déo duoc han kin va lic manh
trong tir 1 dén 2 phiit dé bao déu cac hat gidng. Cac tui lai dugc mé ra, va hat gidng
duge 1am khé trong tir 20 dén 30 phut trudce khi trong cy.

M3i binh dugc trong 5 hat gidng dau twong va ngd. Dung dich chit dinh
dudng khong c6 phosphat duge thém vao cac binh & thoi diém gieo hat, va & cac thoi
diém cu sau hai tun trong khoang thoi gian thtr nghiém. Cac binh dugc dat vao phong
ting trudng v4i su sip dat ngay/dém la 16/8 gio va & 20/15°C, va duge cap nudc theo
yéu cdu. Céc binh dugc 1am thwa dén muc ba cdy gidng sau khi trong tir mot dén hai
tudn. Thu hoach cdy sau khi trong khoang 7 va 6 tuan tuong tng cho dau tuong va
ngd. Cac canh non phia trén mat dat trong duoc cit bo, dat vao irong cac tui gidy da
duoc can bi trudce, va lam kho trong 10 ngay ¢ 72°C dé xac dinh trong luong canh non
kho.

Vi tit ca cac luong phan bon, dau twong da thé hién lugng canh non khd tich
lity trong nhém xir Iy bang hdn hop P. bilaiae cao hon so véi nhom chimg khong cay
chung (Fig. 3). Nhom xir 1y bang hon hop P. bilaiae ciing thé hién két qua nay tot hon
s0 v6i cac nhom xir 1y bang cac ching P. bilaiae riéng ré.

Ng6 da cho thay lugng canh non kho tich iy ctia nhom xr Iy bang hdn hop P,
bilaiae cao hon so v6i nhom chimg khong cdy chung & tat ca cac luong phan bon (Fig.
4). Nhom xir 1y bang hdn hop P. bilaiae ciing cho thdy két qua nay tot hon nhom xu 1y
bang cac chiing P. bilaiae mot minh & céc ty 1& phan bon 1a 40 va 80 1b P,Os ac”™.

Viéc luu gift nguyén liéu sinh hoc
Nguyén liéu sinh hoc dudi day dugc lwu giit theo cac diéu kién cua hiép udc
Budapest v4i trung tim thu thap ching nuéi cdy patent dung cho dich vu nghién ctu

vé nong nghiép (Agricultural Research Service Patent Culture Collection - NRRL).
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trung tdm nghién ctru phia bac (Northern Regional Research Center), 1815 N. Univer-
sity Street, Peoria, Illinois, 61604, My, va duoc nhin sb truy cédp sau:

Neuvén liéu ky guri Sé truy cap Neay ky gui

Penicillium bilaiae NRRL 50169 28 thang 8 nam 2008

Nguyén liéu sinh hoc duéi day duoc luu gilr theo cac diéu kién cua hiép udc
Budapest v6i trung tdm thu thdp chung nudi cdy patent dung cho dich vu nghién ctu
vé ndéng nghiép (Agricultural Research Service Patent Culture Collection - NRRL),
trung tAm nghién ctru phia bac (Northern Regional Research Center), 1815 N. Univer-
sity Street, Peoria, Illinois, 61604, My, va dugc nhan ) truy cap sau:

Neuyén liéu ky guri Sé truy cip Neay ky oui

Penicillium bilaiae NRRL 50162 11 thang 8 nam 2008

Nguyén liéu sinh hoc dudi day dugc luu gitr theo cac diéu kién cta hiép udc
Budapest v6i trung tdm thu thap ching nudi ciy patent dung cho dich vu nghién ciru
vé noéng nghiép (Agricultural Research Service Patent Culture Collection - NRRL),
trung tdm nghién ctru phia bac (Northern Regional Research Center), 1815 N. Univer-
sity Street, Peoria, Illinois, 61604, My, va dugc nhén sb truy cap sau:

Neuyén liéu ky guri S dau vao Neay kv oui

Penicillium gaestrivorus NRRL 50170 28 thang 8 nam 2008

Céac chung dugc luu gilt trong cac diéu kién dam bao rang ching nudi cay sé
sdn sang duoc tiép can trong thoi gian don yéu cdu cip patent nay chua dugc gii
quyét do luat patent nuGe ngoai. Nguyén liéu luu gitt la ching nuoi cdy hau nhu tinh
khiét cua ching luu gitt. Nguyén liéu luu giir 6 sin nhu dugc yéu cau bai luat patent
nudc ngoai & cac nudc la dbi tac ctia don yéu cau cap patent nay, hodc cc nudce khac
ma n6 duoc ndp vao. Tuy nhién, nén hiéu rang su san c6 cta nguyén liéu luu gitr nay
khong tao ra quyén thue hanh séng ché nay ma vi pham quyén patent dugc cip boi

chinh phu.
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YEU CAU BAO HO

1. Phuong phép lam ting su sin c6 phospho dé cho cay hép thu tir dat trong, trong do
phuong phap nay bao gbdm viée dua vao dit trong nguyén lidu cdy cia it nhat hai
ching khéc nhau ctia ndm Penicillium duge chon tir nhém bao gdm P. bilaiae, P.

gaestrivorus va hon hgp cia chung.

2. Phuong phép theo diém 1, trong d6 P. bilaiae dugc chon tir nhém bao g6m NRRL
50169, ATCC 20851, ATCC 22348, ATCC 18309 va NRRL 50162.

3. Phuong phap theo diém 2, trong d6 cic ching dugc lua chon la NRRL 50169 va
NRRL 50162.

4. Phuwong phép theo diém 1, trong d6 phuong phép nay con budce b6 sung thém nguon

phospho vao dét trong.

5. Phuong phép theo diém 4, trong dé ngudn phospho nay la da phosphat (rock
phosphate).

6. Phuong phap theo diém 4, trong d6 ngudn phospho nay la mot loai phan bon dugc

san xuat.

7. Phuong phép theo diém 6, trong d6 phan bén duge san xuét nay dugc lua chon tur
nhom bao gdébm monoamoni phosphat, trisupephosphat, diamoni phosphat,

supephosphat thong thuong va amoni polyphosphat.

8. Phuong phap theo diém 4, trong d6 ngudn phospho nay la phospho hitu co.

9. Phuong phép theo diém 8, trong d6 ngudn phospho hitu co nay bao gom bot xuong,

bot thit, phan dong vat, phan hitu co, bun thai, phan chim hodc hdn hop cua chung.

10. Phuong phap theo diém 1, trong d6 nguyén liéu cdy duogc bd sung thém vao dat

tréng vo1 lugng nam trong khoang tur 10% dén 10" don vi tao khudn lac trén mot hecta.
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11. Phuong phap theo diém 1, trong d6 ndm Penicillium dugc dua vao dat trong lam
16p phu hat chta mot lugng nam trong khoang tur 10" dén 10® don vi tao khuan lac cho

mot hat.

12. Phuong phéap theo diém 1, trong d6 cdy trong duge lwa chon tir nhém bao gom ngil

coc, ciy ho dau, Brassica spp., trai cdy, rau, hat, hoa va co.

13. Phuong phép theo diém 11, trong d6 nam Penicillium duoc dua vao dat trong lam
16p phu hat chita mot luong nam trong khoang tur 10? dén 10° don vi tao khuén lac cho

mot hat.

14. Phuong phéap lam ting didu kién tang trudng cua cay trong, trong do phuong phép
nay bao gbm budc trdng cdy trén dét trdng chira, & phan gan ré cdy, co ca nguon
phospho va it nhat hai chiing dugc xéc dinh boi s6 hiéu luu trirt NRRL 50169 va NRRL
50162.

15. Ché phim dé cung cép cho dét trdng, trong do ché pham nay chira:
i) nguyén liéu cdy ctia it nhat hai chung ctia nam Penicillium duoc lya chon tir
nhom bao gém P. bilaiae, P. gaestrivorus va hdn hop cua ching; va

ii) chit mang cho cdc ndm twong thich véi dét trong.

16. Ché pham theo didm 15, trong d6 céc chung nay dugc xac dinh béi so luu trir

NRRL 50169 va NRRL 50162.

17. Ché pham theo diém 15, trong d6 ché pham & dang 16p phu cho hat cay trong.

18. Hat ctia cAy trong c6 16p phu chira nguyén ligu cdy cla it nhét hai ching cta nim
Penicillium duoc lva chon tr nhom bao g61n P. bilaiae, P. gaestrivorus va hon hop
ctia chung; va chit mang rin tuong thich véi dit trong.

19. Hat cta cay theo diém 18, trong do6 cac chung Penicillium dugc xac dinh boi sb luu

trit NRRL 50169 va NRRL 50162.
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