Tap chi Khoa hoc 2011:18b 29-35 Truong Dai hoc Can Tho

HIEU QUA CUA VI KHUAN CO PINH PAM
GLUCONACETOBACTER DIAZOTROPHICUS VA VI
KHUAN HOA TAN LAN PSEUDOMONAS STUTZERI TREN
CAY MIA PUONG (SACCHARUM OFFICINALIS L.)
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ABSTRACT

Long An province had a large sugarcane-cultivation area (more than 15,600 ha) but
sugarcane yield (65.3 tons/ha)[2009-2010 cropping-season] was low and need of
sugarcane source to provide for two sugar-processing factories in the province was high.
However sugarcane-cultivation area has to be restricted because of high cost for high
inorganic fertilizer. Objective of the study was to evaluate the efficiency of Biofertilizer
with two strains: N»-fixing Gluconacetobacter diazotrophicus and phosphate-solubilizing
Pseudomonas stutzeri was evaluated on sugarcane cultivating on acid sulphate soil of
two districts (Ben Luc and Thu Thua) in Long An province. The results showed that
sugarcane yield in 500 kg biofertilizer plus 103.5 — 80 P>Os/ha treatment did not differ
with yield of sugarcane in 207 N - 160 P,Os/ha treatment but sugar content and total
amount of sugar total/ha in biofertilizer treatment were higher than in inorganic fertilizer
treatment (207 N - 160 P,Os/ha) significantly. Application of biofertilizer [500 kg/ha] not
only saved 103.5 N — 80 P,Os kg/ha but also had the highest benefit in sugarcane
production.
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Title: Effects of nitrogen-fixing Gluconacetobacter diazotrophicus and phosphate-
solubilizing Pseudomonas stutzeri on sugarcane (Saccharum officinalis L.) cultivated
on acid sulphate soil of Long An province

TOM TAT

Tinh Long An c6 ving chuyén canh mia dwong lon (trén 15.600 ha) nhung nang sudt thap
(65,3 tan mia cdy/ha )[nién vu 2009-2010] va mia cdy la nguon cung cap nguyén liéu cho
hai nha may dwong trong tinh. Tuy nhién, dién tich trong mia thu hep dan do chi phi san
xudt mia cao (gia phdan héa hoc cao). Muc tiéu cua dé tai la danh gid hiéu qua phan sinh
hoc voi hai chung vi khudn cé dinh dam Gluconacetobacter diazotrophicus va vi khudn
hoa tan ldn Pseudomonas stutzeri dwoc danh gid trén cdy mia trong trén dat phén cia hai
huyén Thii Thira va Bén Likc, tinh Long An. Két qua cho thdy khi bén 500 kg phdan sinh
hoc/ha — 103,5 N - 80 P>Os kg/ha cho ndng sudt mia cdy twong dong véi mia bén 207 N
- 160 P;0s kg/ha nhung chit dwong va tong lwong dwong/ha cao hon cdy mia chi bon
phén héa hoc (207 N - 160 P,Os/ha) mét cach rat c¢6 y nghia. Nhue vdy viéc bon 500 kg/ha
phdn sinh hoc cho cdy mia khong nhitng tiét kiem dwoc 103,5 N - 80 P,Os/ha ma con thu
loi cao nhdt trong canh tdc mia dwong.

Tir khéa: chit dwong, dp phi dit, mia, phén hitu co-vi sinh, ning sudt

' Vién NC&PT Cong nghé sinh hoc, Trudng Pai hoc Can Tho
2 Trung tim Khuyén Néng Tinh Long An
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1 PAT VAN PE

Vi hon 4 tri¢u ha dat trong trot, dong bang séng Ciru Long 1a vura Ita 16n nhét ca
nuge va gop phén gilt vitng an ninh lwong thyc ca nudc va xuat khau; bén canh
cay laa, dong bang song Ciru Long con nhiéu cay cong nghiép khac trong do6 cay
mia duong chiém mdt dién tich quan trong va san luong duong dang ké, tinh Long
An ¢6 dién tich trong mia kha 16n (>15.000 ha) tap trung & huyén Bén Luc va mot
phan dién tich & huyén Thu Thira va Dirc Hoa. Nhitng két qua bude dau thuc hién
& huyén Bén Lirc, Long An cho thdy bon 100 kg phan sinh hoc/ha va chi bon 50%
luong phan dam (92 kg N/ha) va khong bén phan lan da cho ning suat va tong
lwong duong trong 1 ha cao nhét (Cao Ngoc Diép va Bui thi Kidu Oanh, 2006) va
tong két 4 thi nghiém mia duong ¢ 4 dia diém (huyén Phung Hiép, Long My, thi
xd Ngi Bay, thi xa Vi Thanh) trong tinh Hau Giang trong ndm 2006 cho thiy bén
100 kg phén sinh hoc va 50 kg N/ha [khong bon phéan 14n] cho ning suét, chit
duong [do Brix] va tong luong duong khong khac biét v6i nghiém thirc chi bon
phan héa hoc [200 kg N - 90 kg P,0s/ha](Cao Ngoc Diép va Nguyén vin Mit,
2007).

Tu khi Cavalcante va Dobereiner (1988) phan 1ap mét loai vi khuan c6 kha nang
¢6 dinh N méi ¢ bén trong ré va trong than nhiéu giéng mia duong tréng & nhiéu
noi khac nhau & Brasil, dat tén 1a Acetobacter diazotrophicus va sau d6 déi tén 1a
Gluconacetobacter diazotrophicus. Piém dic biét 1a vi khudn nay co thé ¢b dinh N
trong sy hién dién cla nitrat ma diéu nay chinh 14 sy gidi han cua vi khuan ndt r&
cong sinh v6i cay dau va no trd nén quan trong vé kinh té hon so véi nhiing vi
khuan khac séng bén trong (ndi sinh) cdy mia. Vi khuin Gluconacetobacter
diazotrophicus c6 san xuét ra acid hitu co nhu acid oxalic, citric, gluconic... va
nhd d6 chung c6 thé hoa tan 1an kho tan (Maheskkumar et al., 1999). Nhiéu thi
nghiém chimg minh bén vi khuin Gluconacetobater diazotrophicus cho cdy mia
duong lam tiang chidu cao cdy va ning suit mia cdy (Muthukumarasamy et al.,
1999). Ngoai ¢6 dinh dam, vi khuan con dong gop nhimng chét tiang truong khac
nhu TAA (Muthukumarasamy et al., 2000) va gibberellin (Bastian et al., 1998), vi
véy ho d& nghi sir dung nhitng dong vi khudn nay 1am phan bon sinh hoc. Vi khuan
hoa tan 1an Pseudomonas stutzeri dugc phan 1ap tir dt ving ré& cay ho dau & Dong
Thép va c6 kha nang hoa tan 1an kho tan cao (Cao Ngoc Diép et al., 2009), ing
dung chung trong san pham phan sinh hoc bon cho lta cao san dat hiéu qua cao
(Cao Ngoc Dié¢p et al., 2010; Cao Ngoc Piép va Phan Van Tung, 2010). Vi vdy ca
hai loai vi khuan nay dwoc chon dé dénh gia hiéu qua cua chung trén ciy mia
dudng trong trén dat phén tinh Long An lién tiép 2 vu.

2 PHUONG PHAP NGHIEN CUU
2.1 Phéan sinh hoc

Vi khuan Gluconacetobacter diazotrophicus dugc nhan nuéi trong moi truong LGI
long trong 2-3 ngay dat mat s6 >8,2 log;y CFU/ml va vi khuan Pseudomonas
stutzeri dugc nhan nudi trong sucrose-apatite trong 4 ngay dat mat sb
>9,1 log;o CFU/ml. Hai loai vi khudn [300 lit] dwoc tron chung v&i hon hop than
bun va lan apatit [700 kg] theo ti 1& 6:1 dé c6 hon hop phén sinh hoc dat 50% am
d6, i phan bang cach day véi bat nylon diy trong 6 ngay, hon hop nay c6 mat sb vi
khuin khoang 7,2 [Gluconacetobacter diazotrophicus] va 7,8 log;, CFU/g
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[Pseudomonas stutzeri] dugc dung nhu phan sinh hoc bon cho cdy mia trong céc
thi nghiém.

2.2 Dit thi nghiém

Sau diém thi nghiém dugc thyuc hién trén dat phén thudc hai huyén Bén Luc va
Thii Thira, mbi thi nghiém thyc hién lién tiép 2 vy, dat thi nghiém c6 pH=5,1-5,5,
N tong s6 cao (0,31 — 0,35%), P dé tiéu thap (<5 mg P,0s/100 g dat), K trao ddi
kha (125 mg/kg K,0), chét hitu co trung binh (3-4%).

2.3 Gidng mia thi nghi¢m

Toan bo thi nghiém str dung gidng mia K84-200, day la gidng mia dang trong pho
bién & ving nay, glong mia cting cdy, khang sau bénh, cho ning suit mia cay va
chit duong kha, thoi gian sinh trueong tir 11-12 thang.

2.4 BH tri thi nghi¢m

Thi nghiém duoc bd tri theo thé thirc khdi hoan toan ngau nhién vai 4 1an lap lai,
¢6 6 nghiém thirc sau:

1. D6i ching [bon phan theo nong dan] 184-230 kg N* - 160 kg P,Os
500 kg phan sinh hoc da ching/ha
500 kg phan sinh hoc da chung/ha + V4 lugng phan N va P cua nghiém thuc 1
500 kg phan sinh hoc da chung/ha + %4 lugng phan N va P ciia nghiém thire 1
Nghiém thtrc 3 + ti 14 mia khé + luc binh + phun nim Trico DHCT*
Nghiém thtc 5 + tuéi dich vi khuan 1én men vao thang thtr 3 vé6i lugng 500
lit/ha **

Toan bd nén thi nghiém boén déng déu 180 kg K,O/ha/vu, mdi 16 c6 dién tich tdi
thiéu 50 m* va cach biét nhau bing cac con muong [dén hay tiéu nuéc], 6 nghiém
thirc x 4 1an 1ap lai = 24 16 x 50 m*= 1200 m”. Sau thi nghiém dugc thyc hién tai
huyén Bén Lirc (4) va huyén Thi Thira (2), lién tiép 2 vu [vu to va vu gbc].

bk wbd

Bon 184 kg N trong vu to (vu 1) va bén 230 kg N cho vu gbc (vu 2) theo qui trinh
canh tac cua nong dan tai dia phuong.

* Pénh 14 mia chia ra 3 1an: 1an 1 [mia dugc 3 thang tudi] tién hanh ti 14 mia kho +
luc binh va phun nam T7richoderma t than mia cho t6i 14 kho [lieu luong 20
g/binh 20 lit].

** tr6i vi khuan c6 ich vao hon hop trén sau 1 thang (nghiém thirc 5 va nghiém
thirc 6); Lan 2 Iuc mia dugc 6 thang tudi va lan 3 lac mia dugc 9 thang tudi.

Thanh phan ning suét, nang sudt mia cay, chit duong (d6 Brix x 0,66 — 3,5), téng
luong dudng (ning suat mia cdy x chir duong), ham luong dudng chat trong dat
sau khi thi nghiém (pH, N tong sb, P d& tiéu, chét hitu co).

Hiéu qua kinh té dugc tinh trong tung nghiém thirc bang cach lay Tong thu trir cho
tong chi = Loi nhuén trong do tong chi bao gdm gidng, phan bén, cong lao dong va
tong thu bao gom nang suat mia cdy va chit duong (xem phu lyc dinh kém) cho
tung vu to va vu goc.

S liéu thi nghiém dugc thu thap dé xur Iy thong ké theo phan mém EXEL trong
Microsoft XP, s6 li¢u trung binh dugc so sanh khoang cach khac biét y nghia theo
LSD hay kiém dinh Duncan.
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3 KET QUA VA THAO LUAN
Két qua tir bang 1 cho thiy tong hop 6 diém thi nghiém trong ca 2 huyén trong mia
tap trung cta tinh Long An cho thdy 4 nghiém thirc: NT3, NT4, NT5 va NT6 déu
cho ning sudt mia cdy va chit duong cao hon va khac biét y nghia v6i NT1 (bon
207 kg N + 160 kg P,Os/ha). Tuy nhién, tong luong duong & 2 nghiém thirc 4 (500
kg phan sinh hoc — 103,5 kg N — 80 kg P,0Os/ha) va nghiém thuc 6 (500 kg phan
sinh hoc — 52 kg N — 40 kg P,Os/ha + phun nim Trichoderma + b6 sung dich vi
khuén) cao nhit. Tir két qua & bang 1 cho thiy bon 500 kg phan sinh hoc tuwong
duong véi 103,5 kg N — 80 kg P,Os/ha hay twong duong 52 kg N — 40 kg P,Os/ha
v6i diéu kién phun nim Trichodema va tudi thém dich vi khuan cho mia trong giai
doan 6 thang dau cta qui trinh canh tic va ciing khong lam thay d6i d6 phi cua dit
(bang 2).
Bing 1: Hi¢u qua ciia phén sinh hoc, phén héa hoc trén ning suét mia cdy, chir dudng va
tong lwgng dwong & 6 thi nghiém ciia huyén Bén Lirc va Thi Thira trong suot 2
nam [2 vu](2008-2010)(trung binh 6 diem)

o . Nang suat mia Chir dwong Tong lwgng dwong
Neghi¢m thire (T/ha) (d Brix x 0,66 — 3,5) (kg/ha)
NTI 77,13 b* 10,081 be 822,89 b
NT2 75,57 b 9972 ¢ 83932 b
NT3 88,66 a 10241 be 820,52 b
NT4 92,15 a 10,511 ab 904,69 a
NT5 85,51 a 10,634 a 849.49 b
NT6 88,54 a 10,751 a 931,81 a
C.V (%) 6,71 2,88 5,50

Ghi chu: NT 1 = 207 N-160 P,Os/ha, NT 2 = 500 kg phdn SH/ha, NT 3 = 500 kg phdn SH + 52 N- fl() P,0s/ha, NT 4
=500 kg phan SH—103,5 N— 80 P,Os/ha. NT 5 = 500'kgpha'n SH-52 Nf 40 P,0Os/ha + pflun nam Trichoderma,
NT 6 = 50Q kg phdan SH — 52 N — 40 P,Os/ha + phun nam Trichoderma, bé sung dich vi khudn
* Nhitng so theo sau cung mot chir khong khac biét y nghia 6 mirc do 1%
Bing 2: Hiéu qua ciia phén sinh hoc, phin hoa hoc thanh phén Iy hoa tinh cia dat trong
mia & 6 thi nghiém ciia huyén Bén Lirc va Thii Thira trong sudt 2 nim (2008-
2010)[2 vu](trung binh 6 diém)

n . N ¢dns sé P dé tiéu Kali trao dbi Chét hiu co
Nghi¢m thire Vo (mgl00gdi)  (mgkg) (%)
NT1 0,290 5,199 184,21 4,524
NT2 0,281 4,257 189,10 4,582
NT3 0,277 4,684 192,57 4,782
NT4 0,282 5,032 194,73 4,457
NT5 0,292 5,149 265,12 4,450
NT6 0,297 5,022 230,85 4,530

F tinh n.s n.s n.s n.s

C.V (%) 4,87 13,76 29,09 10,96

Ghi chii: NT 1 = 207 N-160 P,Os/ha, NT 2 = 500 kg phan SH/ha, NT 3 = 500 kg phdn SH + 52 N - 40 P,Os/ha, NT 4
= 500 kg phan SH—103,5 N — 80 P;Os/ha, NT 5 = 500 kg phin SH — 52 N — 40 P,Os/ha + phun nam Trichoderma,
NT 6 = 500 kg phan SH — 52 N — 40 P,Os/ha + phun nam Trichoderma, bo sung dich vi khuan

Nhu vdy qua két qua nghién ctru ciia dé tai co thé khuyén cdo ndng dan trong mia
bon 500 kg phan sinh hoc — 103,5 kg N — 80 kg P,Os/ha hay bon 500 kg phan sinh
hoc — 52 kg N — 40 kg P,Os/ha + phun ndm Trichoderma + bd sung dich vi khuan.
Tt bang 3a va bang 3b cho théy, loi nhuan vu 2 cao hon vu 1, dac biét 1a bon 500
kg phan HCVS + 103,5 N — 80 P,Os/ha cho 13i cao nhét (NT 4). Hai NT 5 va NT 6
¢6 1ai thdp hon NT 4 do chi phi danh 14 mia, phun ndm Trichoderma va tuéi dich
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vi khuén tén cong lao dong nhiéu lam cho gia thanh cao dan dén loi nhuan thip.
Tuy nhién, nhimg hiéu qua khac nhu d phi dit hay bénh hai mia....giam thiéu so
v6i nghiém thirc khong sir dung phan HCVS hay ché pham sinh hoc khong thé tinh
toan vao trong ph?ln loi nhuan duoc.

Qua két qua tong két 6 diém thi nghiém trong 2 huyén va lién tiép 2 vu/diém cho
thdy hiéu phan hitu co vi sinh tiét kiém dugc 50% lugng phan dam (chi st dung
103,5 kg N/ha) va 50% luong phan lan hoa hoc (chi bon 80 kg P,Os/ha) nhung cho
ning sudt mia cdy, chit dudng, tong luong dudng/ha va loi nhuan thu duge cao
hon mia dugc bon hoan toan phan hoa hoc (207 kg N — 160 P,Os/ha) nhung d phi
ciia dat (thong qua cac ham lugng N tong sb, P dé tiéu... trong dat) khong
thay doi.

Bing 3a: Hach toan kinh té v6i cAy Mia khi canh tic v6i phan hitu co vi sinh (x 1.000 dong)

Nghiém thirc 1 2 3 4 5 6
Loi nhuén vu to 1.566 7.082 11.583 11.534 7.356 7.347
Loi nhuén vu géc 41.385 41.483 42.550 49.015 43.992  42.259
Loi nhuén 2 vu 42.951 48.565 54.133 60.549 51.348 49.606
So véi d/c (NT1) +13% +26% @ +41% +20% +15%

Bang 3b: Hach toan kinh té [chi tiét] véi cAy Mia khi canh tic véi phin hitu co vi sinh
(x1.000 d)
Nghiém thirc 1 2 3 4 5 6
Vu to
Giéng 4.000 4.000 4.000 4.000 4.000 4.000
Phan bén 12.340 5.000 6.960 8.920 7.290 7.490
Cong lao dong 21.534 20.153 23.866 24.062 24978  26.697
Téng chi 37.874  29.153 34.826 36982  36.268 38.187

Nang suét 78,1 73,95 91,9 93,3 82,7 83,55
(tAn/ha)

Chir duong 10,1 9,8 10,1 10,4 10,55 10,9
Téng thu 39.440 36.235 46.409 48.516 43.624 45.534
Loi nhuin 1.566 7.082 11.583  11.534 7.356  7.347

Vu géc
Phan bén 9.000 3.500 5.000 6.500 5.330 5.530
Cong lao dong 20.968 19.040 20.904 22.608 25.332  27.188
Téng chi 29.968 22540 25904  29.108  30.662 32.718

Nang sudt 90,6 83,5 87,7 98,3 95,0 95,3
(tAn/ha)

Chir duong 9,8 9,3 9,6 9,9 9,7 9,7
Téng thu 71.353 64.023 68.454 78.123 74.654  74.977
Loi nhuin 41.385  41.483  42.550  49.015  43.992 42.259

Ghi chit: NT 1 =207 N-160 P,Os/ha, NT 2 = 500 kg phan SH/ha, NT 3 = 500 kg phan SH + 52 N- 40 P,Os/ha, NT 4
=500 kg phdn SH—103,5 N— 80 P,Os/ha. NT 5 = 500 kg phan SH — 52 N — 40 P,Os/ha + phun nam Trichoderma,
NT 6 =500 kg phdan SH — 52 N — 40 P,Os/ha + phun nam Trichoderma, bo sung dich vi khudn
Chung t61 khuyén céo co quan khuyén ndng ap dung cong thitc phan bon cho mia
trong tai tinh Long An la bon 500 kg phan HCVS + 50% lugng phan dam hoa hoc
(92-115 kg N — 80 P,Os/ha) cho 1 vu mia s€ dat nang suat, chit duong, tong lugng
dudng toi wu nhat dong thoi khong anh huong dén do phi cua dat sau khi
trong mia.
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Vi khuan ¢b dinh dam Gluconacetobacter diazotrophicus va vi khuén hoa tan lan
Pseudomonas stutzeri da sir dung 1am phén sinh hoc bon cho ciy mia tréng ¢ ving
dat phén huyén Bén Lirc, tinh Long An (Cao Ngoc Diép va Bui Thi Kiéu Oanh,
2006) ciing nhu bon cho dat phu sa trang ngdp nude nhu tinh Hau Giang (Cao
Ngoc Diép va Nguyen Van Mit, 2007) déu cho nang suat mia cdy va tong luong
duong cao va tiét kiém dugc 50% dén 75% phan dam va phan 1an hoa hoc, didu
ndy cho thdy ca hai dong vi khuan déu phat huy tac dung trong ca hai vung dat
khic nghiét. Nhing thi nghiém & Brasil di chirng minh hiéu qua cua vi khuan cb
dinh dam Gluconacetobacter diazotrophicus trén cdy mia ciing nhu cdy trong
thudc ho hoa ban khac (Boddey er al., 1991) va Muthukumarasamy ez al., 2002)
xem vi khuén nay nhu 1a dong vi khuan c0 dinh dam 1y tudng khong nhung & An
D6 va con ¢ nhitng vung dat khac trén thé gigi. Gan day nhitng thi nghiém cua
Govindarazan et al. (2006) khi so sanh ba chung vi khuan Burkholderia
vietnamiensis, Gluconacetobacter diazotrophicus, Herbaspirillum seropedicae cho
cdy mia vi nhan giéng trong & ving dat Tamil Nadi, An Do cho thdy 2 chung vi
khuan Burkholderia vietnamiensis, Gluconacetobacter diazotrophicus déu cho
thanh phan ning sut, nang suét twong dwong mia bon 140 kg N/ha. Vi khuan hoa
tan 1an Pseudomonas stutzeri ciing thé hién tac dung trén nhiéu loai cdy trong khac
nhu bép, dau nanh, laa, rau xanh (N guyén Vian Pugc va Cao Ngoc Diép, 2004;
Cao Ngoc Pi¢p, 2005a va 2005b; Cao Ngoc Di¢p va Ton Anh Pién, 2006, Cao
Ngoc Diép et al., 2010).

4 KET LUAN VA PE NGHI
Cong thirc bon phan cho cay MIA trong trén dat phén cia tinh Long An la:

500 kg phan hiru co — vi sinh/ha + 92-115 kg N — 80 kg P,Os + 180 kg K,O/ha
dat nang suét, chit duong, téng lugng duong va ndong dan duoc 18i cao nhét.

Dé nghi tmg dung phan hitu co — vi sinh véi chit mang 1a than bun cho cdy mia
trong tinh v&i cong thire bon 500 kg phéan hitu co — vi sinh/ha + 92-115 kg N — 80
kg P205 + 180 kg KzO/ha
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