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HIEU QUA PHAN VI KHUAN GLUCONACETOBACTER
DIAZOTROPHICUS VA VI KHUAN PSEUDOMONAS
STUTZERI TREN NANG SUAT VA TRU LUQNG PUONG
TRONG CAY MiA (SACCHARUM OFFICINARUM L.)
TRONG TREN PAT PHU SA TINH HAU GIANG

Cao Ngoc Piép* va Nguyeén Van Mit?
ABSTRACT

Four field experiments were carried out to evaluate the effects of Gluconacetobacter
diazotrophicus and Pseudomonas stutzeri on sugarcane yield and concentration of sugar
in sugarcane (Saccharum officinarum L.) cultivated on alluvial soil of Hau Giang
province in cropping season (2005-2006). The results showed that the biofertilizer
making Gluconacetobacter diazotrophicus and Pseudomonas stutzeri in peat-sugar-
byproduct-carrier increased the yield component and sugarcane-yield and these were the
same as sugarcane applying 200 kg N and 90 kg P»Os ; application of the biofertilizer for
sugarcane cultivation reduced 150 kg N (326 kg urea) and 90 kg P20s (600 kg
superphosphate) and the farmers saved 2,493,000 VN dong/ha

Keywords: sugarcane, Gluconacetobacter diazotrophicus, Pseudomonas stutzeri,
sugarcane-yield, Brix degree, concentration of sugar
Title: Effects of Gluconacetobacter diazotrophicus and Pseudomonas stutzeri on

sugarcane Yyield and  sugar concentration in sugarcane (Saccharum
officinarum L.) cultivated on alluvial soils of Hau Giang province

TOM TAT

Bén thi nghiém ngoai dong dwoc thic hién nham danh gid hiéu qua vi khudn
Gluconacetobacter diazotrophicus va Pseudomonas stutzeri trén nang sudt va leong
duong trong cdy mia duong (Saccharum officinarum L) trong trén ddt phit sa tinh Hiu
Giang trong nién vu (2005-2006). Két qud cho thdy phan sinh hoc chita vi khudn
Gluconacetobacter diazotrophicus va vi khudn Pseudomonas stutzeri trong chdt mang
(mun mia-than bun) gia tang thanh phan nang sudt va nang sudt mia cdy twong dwong
véi thanh phdn nang sudt va nang sudt ciia mia bén phin hoa hoc 200 kg N and 90 kg
P20s, Bon phan sinh hoc cho cdy mia duwong giam dwoc 150 kg N (326 kg uré), 90 kg
P20s (600 kg phdn supe ldn), néng dan tiét kiém dwoc 2.493.000 dong/ha.

Tiv khéa: Mia dwong, vi khuin Gluconacetobacter diazotrophicus, vi khudn

Pseudomonas stuzeri, ning sudt mia cdy, dé Brix, triv lwong dwong

1 PAT VAN DE

Sau cay lua cao san, cdy mia duong chiém mot dién tich canh tac 16n thir hai ¢
ddng bang song Ctru Long vé6i dién tich va san lugng 13 120.000 ha va 10 triéu tin
mia cay (thong ké nam 2002). Cay mia dudong duoc trong & nhiéu ving dat khac
nhau nhu dat phu sa & huyén Mo Cay, tinh Bén Tre va huyén Cu Lao Vung, tinh
Séc Trang, dit ngdp nudc thuong xuyén nhu huyén Phung Hiép va huyén Vi
Thanh, tinh Hau Giang hay ving dat phén nhu huyén Bén Lirc, tinh Long An hay
huyén Go Quao, tinh Kién Giang, mia dudng duoc trong chu yéu dé 1dy duong va
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vi vy dién tich cling nhu san lugng tuy thudc theo gia ca thi truong tuy nhién cay
mia duong la cay cong nghiép can rat nhiéu phan bon hoa hoc dé phat trién tbt va
ning suit cao (300 kg uré (138 kg N), 500 kg super lan (80 kg P20s) va 250 kg
kali (150 kg K20)/ha, theo khuyén céo ctia Cong ty c6 phan Mia dudng Can Tho
hay 184 kg N - 96 kg P20s - 186 kg K20 theo khuyen cao Trung Tam Khuyén
Nong Long An) dé c6 mot ning suit mia cdy tir 120 dén 180 tAn/ha/nim. Str dung
nhiéu chung loai vi sinh vat c6 ich nhu Bacillus spp. (Seldin et al. 1984) va
Gluconacetobacter diazotrophicus (Munoz-Rojas, Caballero-Mellado, 2003) dé
tiét kiém duoc luong phan dam héa hoc. Muc dich thi nghiém cta ching t6i 1a st
dung vi khuan Gluconacetobacter diazotrophicus va vi khudn Pseudomonas
stutzeri cung cép 1an hoa tan va IAA cho cdy mia trong trén dat phu sa trong tinh
Hau Giang trong nién vu 2005-2006 dé cai thién ning suit va trir luong dudng,
giam bat lugng phan hda hoc phai bon cho cay mia, gidm chi phi va tang thu nhap
cho néng dan.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vat liéu nghién ctru

~ Dét thi nghiém 14 loai dat phén trung binh & 4 dia diém (xa Hiép Hung, huyén
Phung Hiép, TT cay Duong, huyén Phung Hiép, xa Hoa Tién, thi xd Vi Thanh,
x4 Vinh Vién, huyén Long M§) c6 dic tinh nhu sau: pH (nué6c) = 4,26-4,85; N
téng sb = 0,014-0,098, Lan d& tiéu = 4,639-7,972 mg/100 g dat, K trao d6i=
0,184-0,308 meq/100 g dat va chat hitu co = 2,277- 4,815%

Bang 1: Thanh phén Iy hoa tinh dit cia 4 dia diém thi nghiém mia trong tinh Hiu Giang

Dja diém pH N tong s0 P dé tiéu K trao doi  Chat hitu
thi nghiém (Nudce) (%) (mg P.Os/ 100 (meq/100g co
g dit) dat) (%)

ép Hung Thanh, xa Hiép Hung, 4,26 0,021 7,400 0,184 2,277
huyén Phung Hiép
ap Thong Nhat, Thi trén cay 4,47 0,014 4,639 0,308 4,815
Duong, huyén Phung Hiép
ap My Hiép, xa Hoa Tién, thi xa 4,41 0,028 9,083 0,258 4,333
Vi Thanh
ap 7, xa Vinh Vién, huyén Long 4,85 0,098 7,972 0,237 3,439
My

- Gibng mia dudng dugc sir dung trong thi nghiém 14 giéng mia nhap ning sut
cao nhu gidng DLM-24, VD 86-368, R570 do cong ty Mia dudng Can Tho
(CASUCO), cac giéng nay co chu ky sinh truong tir 10 dén 10,5 thang va it tro
c0, chir dudng cao.

~ Vi khuan Gluconacetobacter diazotrophicus dugc L& thi Cam Tu (2006 phan
lap va xac dinh bang phuong phap PCR va giai trinh ty DNA c6 d6 hitu hi¢u
cao (cd dinh dam cao) va vi khuan Pseudomonas spp. dong P18 c¢6 kha ning
hoa tan 1an kha va tong hop nhiéu IAA trong diéu klen moi truong khong cé
tryptophan, 1én men véi nhirng vat liéu don gian, ré tién (Nguyén Hoang Uy
Phong, 2005). Vi khuan duoc nudi trong mdi trudng sucrose-acid acetic (10%)
(cho vi khuan Gluconacetobacter diazotrophicus) va méi truong sucrose (10%)

- apatit (0,1%) trong 10 ngay sau d6 tron vao chat mang véi thanh phan gdbm
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than bun U minh tiét trung va mun mia da xu ly dé c6 am do 50% va mat sd
>10° té bao/g chit mang kho (phuong phap dém sbng) goi phan sinh hoc va
dich 1én men dugc s dung nhu la giong cap 2 (chira trong cac chai nudc sudi
PE 330 ml) dé nhan giéng cap 3 tai dia ban thi nghiém v6i moi truong trén véi
khoang 30,1 dén 36,2 mg P,Os/lit va 1,28 dén 1,85 mg IAA/lit

2.2 Phwong phap thi nghiém

~ Thi nghiém dugc b tri theo thé thirc khéi hoan toan ngiu nhién véi 4 lap lai
v6i 5 nghiém thtrc nhu sau: Dbi chimg (khong bon phan dam va 1an); bon 200
kg N (dang phan uré 46% N) - 90 kg P-Os (dang supe lan Long Thanh 15%
P20s ); bon 100 kg phan sinh hoc/ha, bon 100 kg phéan sinh hoc/ha - 50 kg N va
bon 100 kg phan sinh hoc/ha - 50 kg N + tudi dich 1én men 2 thang/lan véi
noéng do 100 lit/ha; thi nghiém dugc bon dong déu 30 kg K20 (dang phan KCl
véi 60% K20). Mbi nghiém thirc 13 1 16 ¢6 dién tich 1a 50 m? (5x10 m), tong
dién tich 14 960 m? (bao gdm dudng phan cach giita cc khi).

~ Thi nghiém bat dau vao thang 9 dén 12/2005 va thu hoach vao thang 10/2006
dén thang 1/2007 (tuy theo diém thi nghiém); hom mia duoc dit chiéu hang
xudi (10 m), cach nhau 20-25 cm, hang cach hang 1 m, 1ap so dat chd nudc troi
mua, sau d6 10-15 ngay, 1ip dat bang mat; phan Kali, Lan va phan sinh hoc
dugc bon 16t, phan uré bon lam 2 dot (45 va 120 ngay sau khi dat hom), trudc
mdi 1an bon phan dam két hop 1am cé va sau d6 vun gdc mia cao hon; danh 14
mia vao 3 dot (90, 180 va 270 ngay sau khi dat hom); dich 1én men dugc nhan
nudi tai chd (cap 3) va tudi 2 thang/lan véi ndng d6 100 lit/ha bang cach pha
loang vao thung tudi véi nude mua hay nude rach (bt phen).

Chi tiéu theo dbi gom chiéu cao cdy mia, sb cAy mia trong 40 m? (d4 trir hang bia),
trong lugng mia cdy, ning suit mia cdy (trong lugng mia cdy trung binh x sé cdy
mia trong 40 m?), do Brix do bang Brix ké cAm tay tai 3 vi tri khac nhau trén cay
mia; ning suat duong hay trit luong dudng (P9 Brix x ning suit mia ciy). S6 liu
trung binh duoc phan tich thong ké bang phan mém EXCEL 2003 va tri s6 trung
binh duoc so sanh bang kiém dinh LSD.

3 KET QUA VA THAO LUAN

Biang 2: Hiéu qua bén phan sinh hoc (vi khuin Gluconacetobacter diazotrophicus va vi
khuan Pseudomonas stutzeri) trén thanh phan niang suat mia dwong (trung binh

cua 4 thi nghiém)
Chiéucao S6cdy Duongkinh Trong luong Do
Nghi¢m thirc cay mia cay mia cay mia Brix
(m) /40m?  (cm) (kg)
D6i chung (khong bon phan N va P) 3,10 257,88 2,47 1,420 18,66
200 kg N - 90 kg P-Os/ha 3,28 308,39 2,58 1,770 19,99
100 kg Phan sinh hoc/ha 3,03 271,00 2,55 1,560 19,15
100 kg Phan sinh hoc - 50 kg N/ha 3,24 296,60 2,56 1,710 19,43
100 kg Phén sinh hoc - 50 kg N + 3,22 305,21 2,57 1,770 20,10
100 lit dich 1én men vi khuan/ha
LSD.05 n.s 17,37 n.s 0,131 n.s
C.V 4,21% 576% 3,97 5,49% 4,61%

Nhitng s6 theo sau cling mot chit khéng khdc biét y nghia 6 mire dg 5% ; n.s = khdng khéc biét y nghia
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Két qua tir Bang 2 cho thay khong c6 su khac biét giita cac nghiém thic bon phan
sinh hoc véi nghiém thirc bén phan dam, tuy nhién ning suit mia cdy & cac
nghiém thirc c6 bon phan vuot troi hon so voi nghiém thire dbi chimg khac biét y
nghia & mirc do 5%, diéu nay cho thay dit phu sa ¢ nhitng diém thi nghiém ngheo
dinh dudng (xem phan Phuong tién) ma cdy mia duong la loal cdy trong can nhiéu
phan héa hoc dé phat trién trong d6 sé lugng cdy mia/40 m? va trong luong mot
cdy mia co su khac biét r rét gitra nghiém thirc bon phan hay khong bon, diém luu
¥ nghiém thirc bén phan sinh hoc va giam 75% luong phan dam hoa hoc van cho
ning suit khong khac biét v6i nghiém thirc bén phan hoa hoc tdi da (Hinh 1a).

Trong hinh 1b cho thiy téng lwong dudng trong mia cdy bon phan héa hoc (NT2),
phéan sinh hoc + 50 kg N (NT4) va phan sinh hoc + 50 kg N va 100 lit dich vi
khuan/ha (NT5) cao nhét va khac biét ¥ nghia v6i hai nghiém thtrc bén phéan sinh
hoc va mia khong bon phan (ddi ching) thip nhat c6 18 do nang suat mia cay thap
trong khi mia ¢6 phan sinh hoc c¢6 hay khong tudi dich 1én men vi khuan cho lugng
duong/ha cao nhat mic du chi bon 25% phan dam va khong bon phan 14n héa hoc.

Tong lwong dwong

138.46 Nang suat mia cay 137.39
2748.36 273252

NT1 NT2 NT3 NT4 NT5 NT1 NT2 NT3 NT4 NTS
Hinh 1a: Hiéu qua phan sinh hgc trén Hinh 1b: Hi¢u qua phan sinh hoc trén
niing suét mia ciy (T/ha) tong lwong dwong (kg/ha)

Nhitng 56 theo sau ciing mt chit khéng khdc biét y nghia & mirc @6 5%

NT I = déi chimg, NT 2 = 200 kg N + 90 kg P2Os/ha, NT 3 = 100 kg phdn sinh hoc/ha, NT 4 = NT 3 + 50 kg N/ha,

NT 5 = NT 4 + 100 lit dich vi khuan lén men chita I[AA/ha
Tir Bang 2 va Hinh la va Hinh 1b, ching t0i nhan thdy c6 méi twong quan chat
ché giira s mia cay/40 m? voi ning suit mia cay (hinh 2), gila trong luong 1 cay
mia v6i ning suat mia cdy (Hinh 3) va giita ning suit mia cdy véi tong luong
duong thu dugc trén 1 ha (Hinh 4).

98



Tap chi Khoa hoc 2007:7 95-101

Hinh 2: Twong quan giﬁ’arsé ciy mia
/A0m? va ning suat mia ciy
rat chit ché (P>1%)

Hinh 3: Twong quan giira trong lwong
1 cay mia va ning suat mia ciy
rat chit ché (P>1%)

Hinh 4: Twong quan giira tong hrgng
dudng va ning sult mia ciy
rat chit ché (P>1%)

Sélcdy m&/40 m2

TL. cay mia (kg)

tong luong duong (kg/ha)

Truong Pai hoc Can Tho

tyondg quan naég suaé vagoania caf/ha

400 4
350 |
300 4
250 4
200 | . y= 1.9656x +158.4
. R®=0.5884
150 ‘ ‘ T ‘
40 90 140 190 240
nang suat
t6dng quan naég suaavdiitrong |66hg caft mia
2.2
L 4
21 .
1.8 |
1.6
1.4 4
y = 0.0061x + 0.9056
12 & R®=0.9347
1 T T T
40 90 140 190
nang suat
T66ng quan naég suativadodg |66ihg i6dmg
4000 +
3500 4
3000 -
2500 4
2000 -+
1500 -
y * y = 15.191x + 510.72
1000 R? = 0.6352
500 ‘ ‘ T ‘
40 90 140 190 240

nang suat (T/ha)

99



Tap chi Khoa hoc 2007:7 95-101 Truong Pai hoc Can Tho

Nhimg thanh tuu khoa hoc k¥ thuat dic biét vé canh tac mia duong 6 nhiing quéc
gia thdm canh mia dudng nhu Brasil chang han d3 c6 nhitng tién bd dang ké, ndi bat
nhét 13 loai vi khuén Gluconacobacter diazotrophicus noi sinh trong cay mia va cd
dinh dam sinh hoc cung cip cho cdy mia dugc kham pha tir lau (Calvacante,
Dobereiner, 1988) va duoc nhiéu nha khoa hoc An d nghién ctru siu hon va ho dé
xuit nhur 13 mot loai vi khuén 1y tuéng khong nhiing cho cay mia duong ma con cho
nhiéu cdy trong thuéc ho hoa ban khiac dé cung cap dam sinh hoc
(Muthukumarasamy et al. 2002; Boddey et al. 2003). Nhirng két qua thi nghiém cua
chung t61 trén gidng mia duong VONL-7 trong trén dat phén huyén Bén Lic, tinh
Long An cho thay hiéu quéa phan sinh hoc gdm 2 ching vi khuin Gluconacobacter
diazotrophicus cb dinh dam va st dung vi khuan Pseudomonas spp. nhu 13 vi sinh
vat hoa tan 1an kho tan dé cung cép 1an dé tiéu cung véi mot luong nho IAA da gitp
cho cy trong phat trién tot cy thé trén dau nanh trong ¢ Lai Vung (Nguyén Hitu
Hiép va Cao Ngoc Diép, 2004), & huyén Tan Hiép, Kién Giang (Nguyén Vin Puoc,
Cao Ngoc Diép, 2004), & Sa béc (Cao Ngoc Diép, 2005) hodc trén cay bép lai
(Nguyén vin Puoc va Cao Ngoc Diép, 2004), trén laa cao san (Cao Ngoc Diép,
2005); vi khuan Pseudomonas spp. khong nhiing gia ting ning suat hot ma con cai
thién chat lwong hot (thong qua trong lwong 100 hay 1000 hot hodc ham protein
trong hot). Pseudomonas stutzeri hoa tan 1an kho tan da co két qua tich cuc lam
giam phan ntra lvgng phan dam hoa hoc (92 kg thay vi 184 kg N/ha/2 vu) va khong
bon phén Ian hoéa hoc nhu vay nong dan tiét kiém duoc 92 kg N va 96 kg P,Os/ha
ma ning suit mia cdy va tong luong duong/ha con cao hon nghiém thirc chi bon
phan dam va 1an hda hoc (Cao Ngoc Diép, Bui Thi Kiéu Oanh, 2006), ngoai ra
trong thi nghiém gan day ching toi phat hién vi khuan Pseudomonas spp. dong P18
(str dung trong thi nghiém nay) c¢6 kha ning cb dinh dam sinh hoc (Cao Ngoc Diép,
T6n Anh Dién, 2006), nhu vdy vi khudn nay co ca 3 chiic ning quan trong 13 hoa tan
lan kho tan, téng hop IAA va ¢ dinh dam sinh hoc.

Két qua tong hop tir 4 thi nghiém danh gia hiéu qua phan sinh hoc (gém 2 ching vi
khuén trén) & 4 diém tréng mia trong tinh Hau Giang (huyén Phung Hi¢p, thi xa Vi
Thanh, huyén Long M¥) cho thdy bén 100 kg phan sinh hoc bo sung 50 kg N/ha
(chi bang Y luong phan dam khuyén cdo) va co tudi thém dich vi khuan 1én men
hay khong déu cho ning suat va tong luong dudng khong thua nghiém thirc mia
chi bon phan dam va lan hc')a hoc, diéu nay cho thiy trong dat phu sa ¢ tinh Hau
Giang, lugng phan dam tiét kiém hay chi su dung ban dau it hon so véi cay mia
trong & Bén Lirc hay noi khac hon dat phui sa c6 do phi cao hon dat phén Bén Lirc
nén luong phan dam chi bon it hon; nhu vdy bén phan sinh hoc tiét kiém duoge 150
kg N va 90 kg P,Os/ha, gi4 thanh cdy mia c6 thé ha xudng nhiéu lan va néng dan
c6 thé thu nhap cao hon; diéu quan trong 13 sy tan dung chat thai min mia cta nha
may duong lam chat mang cho vi khuan séng va phat trién trong d6; sy hoan tra
phé pham cua cdy mia sau khi ché bién 1a bién phap kinh té khong nhiing gitp cho
nha may giai quyét chat thai dé khong bi 6 nhiém moéi truong dong thoi tan dung
thanh phan bon sinh hoc cho chinh cady mia duong.

3.1 Loi nhudn tir sy tiét kiém phan hoa hoc

Thi nghiém tong két mia dudng 4 diém trong tinh Hau Giang cho thay nghiém
thirc bon 200 kg N/ha + 90 kg P2Os cho mia dudng c6 ning suat va tong lwong
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duong tuong duong véi nghiém thire bon 100 kg phan sinh hoc + 50 kg N/ha nén
néng dan cé thé tiét kiém duoc 150 kg N = 326 kg ure x 5.500 d/kg = 1.760.000
dong + 90 kg P20s = 600 kg SP x 1.500 d/kg = 900.000 dong, nhu vdy nong dan
tiét kieém duoc sb tién 1a 2.660.000 ddng/ha - 200.000 ddng (tién phan sinh hoc
va dich vi khuén 1én men) = 2.460.000 dong (chua tinh cong lao dong).

4 KET LUAN VA PE NGHI

Cung vé6i nhitng thi nghiém trudc day trén cdy dau nanh, laa cao san, bép lai..., thi
nghiém nay mot lan nita khéng dinh dac tinh uvu viét cia dong vi khuén
Pseudomonas spp. dong P18 trén ciy mia dudng trong trén dat phu sa tinh Hau
Giang dong thoi c6 su phdi hop cua vi khuan Gluconacetobacter diazotrophicus
da gop phan cung cap luong dam sinh hoc giam dén 75% lugng phan dam héa hoc
ma van dam bao nang suat mia cay va tong lugng duong.

CAM TA

Tac gia ch@n thanh cadm on S& Khoa hoc va Cong nghé tinh I-!éu Giang da tai trg
kinh phi d¢ thyc hién nghién ctru nay, Cong ty Mia duong Can Tho (CASUCO)
ho trg nhan sy va dia ban nghién ctru.
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