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CUA CAY LAC (Arachis hypogaea L.)
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TOM TAT

Hai ching ndm mdc Mg My, va hai ching vi khuan P5, P115 c6 khd ndng hoa tan
phosphate vé co manh dwoc sir dung d@é tao ché pham 1an sinh hoc trén nguon co chdt than ban.
Hai cong thic phdi trén than bin: khodng co ban va than bun: bgt phosphorite: urea la thich
hop cho sir ton tai ciia nam mac va vi khuan hoa tan phosphate vo co frong ché pham. Sau thoi
gian bdo quan 6 thang, sé luweng té bao dat 1,29 — 1,72 x 10’ CFU/g ché pham, dam bao TCVN-
2004 vé phan Ian sinh hoc trén nén chat mang khong thanh trang. Ché pham 1an sinh hoc tao tir
2 chiing nédm moc va 2 chung vi khudn dang riéng 1é ¢d dnh huéng tot dén cac chi tiéu chiéu
cao cay, trong liong tuoi, khd, ham heong carotenoid, ndang sudt sinh hoc va néng sudt thuc thu.
Ham lwong lipid hat lac thay doi khong dang ké so véi doi chirng; ham hrong dwong khir ting
23,991 — 41,378% va ham heong N tong s tang 11,233 — 21,644%.

1. Pit van dé

Hién nay, nhiéu loai phan bén sinh hoc dang duoc tap trung nghién ciru va dua
vao san xuat. Tuy vay, chit luong cua cac loai phan bon nay nhiéu khi khong 6n dinh, it
phéat huy hiéu qua khi dua vao dat. Mot trong cac nguyén nhan cua sy han ché nay l1a do
qua trinh san xuat phan bon phu thudc rat nhiéu vao ngudn giéng. Sau thoi gian bao
quan, gidng cé thé bi giam hoat tinh, hoi bién hoac sir dung cac gibng khéng pht hop
Vv6i sinh thai dat. Viéc tim ra cac ngudn gen ban dia nham thay thé cac giéng vi sinh vat
nhap ndi hodc cac gidng vi sinh vat cd ngudn gdc khdng phi hop véi diéu kién sinh thai
dat cta vung mién 1a c6 y nghia thuc tién. Trong phan bdn sinh hoc thi phan lan sinh
hoc 12 mét trong nhitng yéu t6 quyét dinh ning suat nhd hoat dong cua nhém vi sinh vat
phan giai phosphorus. Viéc sir dung kép hop giita phan 1an héa hoc va phan 1an sinh hoc
s€ nang cao hiéu qua suir dung lan hda hoc cho cay nho su phan giai phosphorus cua cac
chang vi sinh vat. Sir dung cac chung vi khuan va nam mdc dé san xuat ché pham hoic
phan 1an sinh hoc bon cho cay trong 1a giai phap tét khic phuc duoc nhitng nhuoc diém
ciia phan bon hoda hoc va hudéng téi mot nén ndng nghiép sach, bén viing va han ché &
nhiém moi truong [6], [7].
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2. Pbi twong va phwong phap nghién ciu
2.1. Doi twrong nghién ciru

- 2 chang vi khuan P5, P115 va 2 chung nim mbc Mg, My, ¢4 hoat luc hoa tan
phosphate v6 co manh phan Iap tir dat trong rau & mot sé ving trén dia ban tinh Thira
Thién Hué. Giéng duoc luu giit tai phong thi nghiém Sinh 1i - Sinh héa - Vi sinh, khoa
Sinh, truong Pai hoc Khoa hoc, Pai hoc Hué.

- Gibng lac sen (Arachis hypogaea L).

2.2. Phwong phap nghién ciru

2.2.1. Thi nghiém tao ché pham 1an sinh hoc

- Chit mang: than bun duoc 1am khd, sach co hoc, nghién vun, khdng khtr tring.

- Gibng vi sinh vat: dang dich thé cac chiung nam mdc va vi khuan (riéng 1&)
trong diéu kién ti wu dat mat do té bao 10°CFU/mI.

- Co chat bd sung: Khoang co ban: méi truong Vinogratski 1 va Czapeck (5%
twong tng cho vi khuan va nim méc), bot phosphorite, urea.

- Céc cdng thuc tao ché pham:
+ CT1: Gibng vi sinh vat (riéng 1¢) + than bun (d6i chtrng)
+ CT2: Gibng vi sinh vat + khoang co ban
+ CT3: Gibng vi sinh vat + bot phosphorite (5%)
+ CT4: Gidng vi sinh vat + bot phosphorite (5%) + urea (1%)

Céc cong thic thi nghiém dugc bd sung gidng véi nong do 10 CFU/g chit
mang. Ché pham duoc u thoang mat, sau 15 ngay xac dinh lai mat do té bao trong ché
pham va bao quan tiép ché pham dé danh gia chat luong sau 1, 2, 3 va 6 thang san xuat.

- S6 Iuwong té bao dugc xac dinh theo phuong phap dém gian tiép trén moi
truong thach dia [1].

2.2.2. Xdc dinh mét so chi tiéu sinh Iy, héa sinh cia cay lac

B6 tri thi nghiém: Thi nghiém tién hanh tai thon Luong Bang — Thuy Biéu — Hué
va thén An Van — Huong An — Huong Tra. Cay lac duoc trong trén nén dat ph sa vao vu
déng xuan ndm 2007 — 2008 (ché pham nam médc) va 2008 — 2009 (ché pham vi khuan).
Dién tich mdi cong thuc thi nghiém 12 5m% Céc cong thic thi nghiém dugc bon 16t ché
pham dang riéng I¢ caa tirng chang vi sinh vat. Cong thire ddi chitng khdng bon ché pham.
Luong ché phim bon 1a 0,5 kg/6 thi nghiém (sb lwong vi sinh vét hoa tan phosphate 1a 10°
CFU/g ché pham).
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Xdc d@inh mét sé chi tiéu sinh 1y cua cay lac

- Xéc dinh sinh khdi c4 thé bang phuong phap cén, chiéu cao cay bing phuong
phap do, mot s yéu té ciu thanh ning suat: s6 qua hitu hiéu, trong lwong 100 hat, ning
suit sinh hoc va ning suat thuc thu.

- Ham luwong chlorophyll va carotenoid (mg/g 14 tuwoi) dugc xac dinh bang
phuong phap Westein.

Xdc dinh mét sé chi tiéu hoa sinh cua hat lac [5]

- Ham luong lipid xac dinh bang phuong phap Soklex.

- Ham luong N tong sé xac dinh bang phuong phap Kjelhdal.

- Pinh luong dudng khir bang phuong phap Bertrand.
2.1.3. Xt i s6 ligu

S6 liéu dugc xir ly bang phuong phap théng ké sinh hoc theo chuong trinh Vi
tinh MS - Excel 2007 va Ducan’s test.

3. Két qua nghién ciru va ban luan

3.1. Tao ché pham lan sinh hoc

Két qua trinh bay ¢ bang 1.

Bang 1. So luwong vi sinh vdt hoa tan phosphate va vi sinh vdt nhiém tap (VSNT) trong ché

pham sau khi 2 (CFU/g mau)

Ché pham nam méc Ché pham vi khuin

Cong M Mz P5 P115
thirc Mg | VSNT | My | VSNT | P5 | VSNT | P115 | VSNT

(x 107) | (x 10%) | (x 107) | (x 10%) | (x 107) | (x 10%) | (x 107) | (x 10°)
CT1 7,74 | 891,35 | 802 |85801 | 805 |911,03| 7,52 | 922,12
CT2 8,65 | 957,26 | 8,98 | 99853 | 892 | 969,06 | 847 | 994,57
CT3 8,12 | 867,78 | 849 | 89512 | 848 | 94655 | 8,07 | 951,25
CT4 8,39 | 89894 | 875 | 901,41 | 862 |97322| 843 | 976,64

Két qua thi nghiém cho thiy, véi lugng gidng dua vao khdi u la 108 CFU/g mau,
trong 4 cng thic thi nghiém thi & cac cong thirc c6 bd sung khoang co ban (Vinogradski 1
va Czapeck) la c6 hiéu qua trong viéc duy tri sd luong té bao, han ché su chét va thoai ho
giéng. Quan sét trén mdi trudng thach dia khi xac dinh s6 lwong té bao vi khuan sau khi u
thdy rang, khuan lac cua cong thirc ndy moc nhanh va c6 kich thuéc I6n hon so véi cac cong
thirc khac. O CT2, s6 luong té bao sau khi u cao hon CT1 (di ching) va cac cong thuc thi
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nghiém khéc, nhung sb luong té bao vi sinh vat nhiém tap ciing 16n hon. Theo tiéu chuan Viét
Nam - 2004 (TCVN) vé phan bon vi sinh vat phan giai hop chat phosphate khé tan
(phosphate-solubilizing microbial fertilizer) trén nén chat mang khdng thanh triing khong
quy dinh V& vi sinh vét nhiém tap nhung & cac cong thuc thi nghiém ma ching t6i danh gia
van chua vuot qua 10°CFU/g ché pham.

Khi thay thé ngudn khodng co ban bang bot phosphorite (CT3), hay bot
phosphoride va urea (CT4) ciing c6 hiéu qua khé tot dbi véi viéc duy tri sé luong té bao
trong ché pham. Tuy sb lwong té bao hitu ich thip hon so v6i CT2 (bd sung khoang co
ban) nhung trong thuc té san xuat thi viéc thay thé cac ngudn khoéng nay vira tién loi va
hiéu qua kinh té hon so v&i khoang co ban. Thong thudng, khi xuat xuong dé ting chat
luong cua phan 1an sinh hoc, mot s6 co so san xuat con phdi tron thém bot phosphorite,
apatite va phan dam nhung néu phdi tron vao chit mang trudc khi o thi ¢6 loi hon cho
viéc duy tri s6 lwong cua vi sinh vat hitu hiéu trong san pham. Tir két qua tao ché pham
va dé phu hop véi thuc té san xuét, ching tdi chon ché pham tir CT4 dé bao quan. Sau 1,
2, 3, 6 thang xac dinh lai s luong vi sinh vat hitu hiéu trong mau bao quan nhim danh
gia su suy giam sé luong té bao trong ché pham theo thoi gian. Két qua duoc trinh bay
& bang 2.

Bang 2. S luong vi sinh vét hoa tan phosphate trong ché pham sau thai gian bado qudn

S6 lweng vi sinh vat hoa tan phosphate (x 10’ CFU/g ché pham)

TCVN (chit mang khong thanh
Ché pham 1 2 3 6 tring)

thang | thang | thang | thang i Xua .
KRixUat | o 63 bao hanh
Xwong

Nim | Ms | 6,72 | 572 | 491 | 1,29
moc | M, | 7,21 | 6,15 | 533 | 1,46

1,0 0,1
Vi PS 7,35 6,82 6,01 1,72

khuan | p115 | 698 | 6,01 | 544 | 1,35

Nhu vay, sb lwong vi sinh vat hoa tan phosphate trong ché pham giam dan theo
thoi gian bao quan, dic biét giam manh trong thang dau tién, ¢ thang thir 2 va thir 3 s6
lwong té bao ciing giam nhung chdm hon. Sau 6 thang, sb lwong té bao giam manh, chi
con 1,29 - 1,72x10" CFU/g (van dam bao TCVN -2004 dbi vai phan bén vi sinh vat hoa
tan phosphate trén nén chat mang khdng thanh tring). Tuy vay, dé phét huy tt hiéu qua
cua cac chung vi sinh vat khi sinh truong va phat trién trong dat, nén sir dung ché pham
nay trude thoi han bao quan 6 thang, vi sau thoi han ndy sac séng cua vi sinh vat trong
ché pham da giam manh.
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So véi ché pham vi khuan cb dinh nitrogen N98 va N145 (ciing duoc phan lap tir
dat trong rau ¢ Thira Thién Hué) thi cac ché pham vi sinh vat hoa tan phosphate nay c6
kha nang song tiém sinh tét hon nhiéu. Sau thoi han bao quan 4 thang sé luong té bao vi
khuan cé dinh N trong ché pham giam tir 9,4 — 9,6 x 10’ CFU/g xubng chi con 0,3-1,1
x 10" CFU/g [2].

3.2. Péanh gia higu qud hoa tan phosphate cia ché pham
3.2.1. M4t sé chi tiéu sinh ly cia cay lac 2,5 thang tudi
* Chiéu cao va trong luong cay

Tac dong cua ché pham ndm méc va vi khuan dén chiéu cao va trong luong cay
lac dwoc thé hién & bang 3.

Béang 3. Anh huong cua ché pham dén chiéu cao va trong luong cay lac

Coéng thire Ché phim nim méc Ché pham vi khuin
Chi tiéu bC Mg M2 bC P5 P115
Chidu | cm/cay | 37,827 48,641° | 46,373° 38,150° 47,731° | 51,553
than BC 100,000 | 128,588 | 123,300 | 100,000 125,114 | 135,132
Trong g/cay 28,895° 55,443* | 37,060° 32,821° 51,389* | 54,203°
twoi BC 100,000 | 191,877 | 128,257 | 100,000 156,574 | 165,147
Trong | 9/cdy | 7.630° | 15937" | 12,820" | 8542° 13,655° | 15,448
lwong | o5 50
kho BC 100,000 | 209,266 | 168,021 | 100,000 159,986 | 180,848

Ghi cha: Sir khac nhau giira cac ché céi trén cing mét hang cuia ciing mét nhém ché
pham biéu hién sai khac cd y nghia théng ké cia cac trung binh mdu véi p < 0,05

Két qua thi nghiém cho thay, nhin chung, khi bén 2 ché pham nim méc Mg va
Mo, vao dat c6 anh huong rat rd dén sinh truong phat trién caa cay lac. Chiéu cao cay
tang 23,300 - 28,588%, trong lugng tuoi tang 28,257 - 91,887%, trong luong khod tang
68,021 - 109,266% so voi BC. Ché pham P5 va P115 ciing c6 anh hudng rat 16n, chiéu
cao cay tang 25,114 - 35,132%, trong lugng tuoi tang 56,574 - 65,147%, trong lugng
kho tang 59,986% - 80,848% so véi DC. Sy gia tang trong luong cua cay lac con lién
quan dén hé vi sinh vat ving r&. Chinh sy sinh truong phét trién caa hé vi sinh vat cong
sinh ¢ ré kich thich bo ré phat trién hoac céc loai vi sinh vat hoi sinh ¢6 kha ning hoa
tan phosphate v6 co khé tan thanh dang d& hap thu ¢ viing quanh r&, kich thich kha ning
hat P va N, tang sinh truéng va tich liy vat chat caa cay. So voi ché pham 1an sinh hoc
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bon cho lda thi cac ché pham nim mébc va vi khuan bon cho cay lac hiéu qua hon nhiéu
[3].

* Ham luong sac tb

Két qua dinh luong sac tb trong 14 cay lac duoc trinh bay ¢ bang 4.

Béang 4. Ham lwong sdc té trong 14 cay lac ¢ 2,5 thang tudi

Coéng thire Ché phim nim méc Ché pham vi khuin
Chi tiéu PC Ms Maq bC P5 P115
mg/g la 1,175 1,220 1,213 1,475 1,544 1,595
c tuoi + 0,063 + 0,065 + 0,004 +0,025 | £0,006 | +0,015
% so
BC 100,000 | 103,892 | 103,234 | 100,000 | 104,678 | 108,136
mg/g la 0,495 0,588 0,498 0,761 0,779 0,886
C tuoi +0,119 +0,019 +0,023 +0,005 | +£0,004 | +0,009
% so
BC 100,000 118,788 100,606 | 100,000 | 102,365 | 116,426
mg/g la 0,791 0,904 0,840 0,880 0,943 1,012
Co tuoi +0,051 +0,047 +0,098 +0,005 | +£0,048 | +0,003
% so
BC 100,000 114,286 106,195 | 100,000 | 107,159 | 115,000

Ca: Chlorophyll a, Cy: Chlorophyll b, C.,,: Carotenoid.

Viéc bon ché pham ndm méc c6 anh huong khéng nhiéu dén ham luong
chlorophyll trong 14 cay lac. O cong thicc c6 xtr ly ché pham, ham luong C, sai khéc
khong dang ké so vai cong thac BC (ngoai trir ham lugng Cp, & c¢dng thie bon ché pham
Mes). Di véi ham luong Cea thi c6 sur sai khac tuong dbi rd nét giira cong thac thi nghiém
va BC. O hai cong thic bon ché pham nim mdc ham Iugng Cey ting 6,195 - 14,286%.
Theo két qua nghién cttu cia Pham Thi Ngoc Lan va Truong Vin Lung (2002) khi xéac
dinh anh huong cia ché pham nim méc hoa tan phosphate dén ham luong sic té caa
gidng lta Khang Dan cho thiy, vao giai doan chin sap ham luong Cesr & cac cdng thuc thi
nghiém van cao hon nhiéu so véi cdng thic BC, ting 6,52 — 10,87% (thi nghiém trén
dong ruong) [3].

B6n ché pham vi khuan P5 ciing c6 anh huong nhung khong nhiéu dén ham
luong céac loai sic t trong l4 cdy lac, nhung ¢ cdng thiac bon ché pham P115, ham
luong sic t6 ting dang ké so vai BC (C, tiang 8,136%, Cp, 16,426% va Cear 15,00%).
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3.2.2. M4t sé chi tiéu cua cay khi thu hoach

* C4c yéu té cau thanh ning suat

Sau 3,5 thang tudi tién hanh thu hoach lac, xac dinh sé qua hitu hiéu, trong
lwong 100 qua, trong lwgng 100 hat va nang suat. Két qua duoc trinh bay & bang 5.

Béang 5. CAc yéu té Cdu thanh nang sudt va nang sudt cia cay lac

Coéng thire Ché phim nim méc Ché pham vi khuin

Chi tiéu pC M M., pC P5 P115
So aual | eosoc | 9006 | 7235 | 6900° | 8167° | 8833
qua Cay

hisu e 100,000 | 129,545 | 104,071 | 100,000 | 118,362 | 128,014
Trong g 82,035° | 94,890° | 89,270° | 108,890° | 121,760° | 127,696°
lugng

0,

100 % 50 100,000 | 115,670 | 108,819 | 100,000 | 111,819 | 117,271
. PC

qua

Trong g 42.493° | 48,273% | 46,353" | 44,946° | 48,914° | 53,7007
lugng

0,

100 % 50 100,000 | 113,602 | 109,084 | 100,000 | 108,828 | 119,477
Ning i 1,480 1,963 1,657 1,570 2,169 2,209
suat +0,061 | +0,088 | £0,015| +0,020 | +0,052 | +0,002
hoc e 100,000 | 132,635 | 111,959 | 100,000 | 138,153 | 140,701
3 0,175 0,262 0,199 0,243 0,289 0,329
Nang | yg/m?

Suat +0,008 | +0,021 | £0,017 | +0,003 | +0,002 | +0,002
thuc % so

thu e 100,000 | 149,843 | 113,248 | 100,000 | 118,930 | 135,391

B6n ché pham 1an sinh hoc vao dat trong lac khdng nhirng anh huong tét dén su
tich liy trong luong tuoi va khod cua cdy ma con c6 tac dong rat rd nét dén céc yéu té
c4u thanh ning sudt nhu trong lwrong 100 qua, trong lwong 100 hat, ning suat sinh hoc
va nang suat thuc thu. Ché phim Mg va P115 thé hién tot hon ché pham My, va P5.

* Mot s6 chi tiéu hda sinh cua hat lac

Két qua phan tich duoc trinh bay & bang 6.
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Béang 6. M4t so chi tiéu héa sinh cia hat lac

Cong thirc Ché pham nam méc Ché pham vi khuin

Chi tiéu bC Ms Ma, bC PS5 P115

Hamleong | 49.900 | 50500 | 50,400 | 52,334 | 52,980 | 53,006
Lipid (%) +0,100 | +0,202 | +0,000 | +0,009 | 0,005 | +0,001

% sobC | 100,000 | 101,202 | 101,002 | 100,000 | 101,234 | 101,284

Hamlwong | 12:255 | 17,370 | 15815 | 12590 | 16190+ | 16,942

D;?T‘Q (%) +0,005 | +0,220 | £0,225 | +0,008 | 0186 | +0305
U

%sobC | 100,000 | 141,378 | 123,991 | 100,000 | 128,038 | 134,567

Ham lugng 4,080 4,828 4,572 4,380 4,872 5,328

Z
—
(@)
>
«

(%) +0,020 | +0,133 | £ 0,027 | +0,020 | +0,027 | +0,133

w
O~

% sobC | 100,000 | 118,333 | 112,058 | 100,000 | 111,233 | 121,644

Qua két qua phan tich cho thdy, ham luong lipid trong cac cong thac bon ché
pham sai khac khong dang ké so véi PC nhung ham lwong duong khir va N tong sé thi
c6 su khac biét rd nét. Ham luong duong khir taing 23,991 — 41,378%; ham luong N
téng s ting 11,233 - 21,644%. Su tich lity duong khir va N tong sé ¢ céc cong thic thi
nghiém 1a két qua su tac dong cua nhiéu yéu té trong d6 co su tac dong cua vi sinh vat
hoa tan phosphate. V6i sy hoa tan Ian cia nhom vi sinh vat nay da tang dinh dudng P
cho cay lac. Su hap thu P kich thich bo ré phét trién, su hinh thanh ndt san gitp cho cay
lac hap thu va chuyén hda N tét. D6 chinh 14 co sé cho su sinh truéng, phat trién ciing
nhu tao pham chat ¢ cay.

4. Két luan

4.1. Hai cong thac phdi tron than ban: khoang co ban va than bun: bot
phosphorite: urea la thich hop cho su ton tai cia nam mdc va vi khuan hoa tan
phosphate v6 co trong ché pham. Sau thoi gian bao quan 6 thang, s6 luong té bao dat
1,29 - 1,72 x 10" CFU/g ché phdm, dam bao TCVN-2004 v& phan lan sinh hoc trén nén
chat mang khong thanh tring.

4.2. Ché pham lan sinh hoc tao tir 2 chung nam méc va 2 chung vi khuan dang
riéng 1¢ c6 anh huong tét dén céc chi tiéu chiéu cao cay, trong luong tuoi, khd, ham
luong carotenoid, ning suit sinh hoc va ning suét thyc thu. Ham lwong lipid hat lac
thay d6i khong dang ké so véi ddi chirmg; ham lwong duong khir ting 23,991 — 41,378%
va ham luong N tong s tang 11,233 — 21,644%.
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PRODUCING BIO - PRODUCTS OF PHOSPHATE SOLUBILIZING
MICROORGANISMS AND ASSESSING ITS EFFECT ON SOME
PHYSIOLOGICAL AND BIOCHEMICAL CHARACTERISTICS

OF (ARACHIS HYPOGAEA L.)
Pham Thi Ngoc Lan
College of Sciences, Hue University

SUMMARY

From two bacteria strains (P5, P115) and two mold strains (Mg, Mys) with high
phosphate solubilizing activity, we had made bio-products in peat ground substance. Mixtures of
peat - basic mineral solution and peat - phosphorite powder - urea are suitable for the

maintenace of phosphate solubilizing microorganisms in the bio-products. After six months
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preserving, the quantity of phosphate solubilizing microorganisms is about 1,29 - 1,72 x 10’
CFU/g sample, guaranting for the Vietnam’ standard for microbial phosphate solubilizing
fertilizer. The bio-products effected considerably on fresh and dry weight, height, content of
pigments and productivity of Arachis hypogaea L.. The content of nitrogen total, reducing sugar
of peanut increased in comparison with control.

106



