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STUDY ON IDENTYTFYING THE
COMPOSITION OF MICROBIOLOGICAL
ORGANIC FERTILIZER FOR RUBBER

TREE IN NURSERY PHASE

Summary

In recent years, the use of microbiological
organic fertilizer in agriculture has been
increasing rapidly. It not only has a special
significance in creating the sustainable land
environment but also promotes the effective

use of inorganic fertilizer. The authors

have determined the basic composition of
microbiological organic fertilizer for rubber tree
in nursery phase which includes: peat 50%;
agricultural waste 45%; muck 5%; N: P: K at

the ratio of 0.6:1:0.5; Mg, Ca, S, Mn, Fe, Mo,
B, Zn, Cu at the ratio of 0.15%, 0.2%, 0.2%,
0.02%, 1.5 ppm, 15 ppm, 20 ppm, 10 ppm, 2
ppm and microquantity fertilizer Phan Tien 0.1%
respectively. Microbiological organic fertilizer
had good effect on rubber tree in nursery phase:
after manured about 90 days, the height of
rubber tree trunk by the experimental formula
CT2 (manured microbiological organic fertilizer)
reaches to 52.6 cm (increases by 33.0 cm),
while it only reaches to 41.3 cm (increases hy
20.9 cm) by using the experimental formula CT1.
The number of leaf layers/iree and the average
diameter of the trunk increase remarkably; the
number of leaf layers/tree is 4.8 and the average
diameter of the trunk is 9.3 mm by using the
experimental formula CT2. Meanwhile, with CT1,
these figures are 3.1 anh 7.9 respectively.

Keywords: microbiological organic fertilizer,
rubber in nursery period.
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Patvan deé

Trong nhiing n&m gan day, dién tich trong cao
su & Viét Nam dang phat trién manh mé. 6 vung
Tay B&c, cay cao su dugc tréng dau tién vao nam
2006 tai Son La va da dugc sy quan tam, dau tu
rat I6n cla Chinh ph(. Nam 2008, cay cao su da
nhanh chéng lan sang céac tinh Dién Bién, Lai Chau
va nang téng dién tich tréng cao su clia vung Tay
Bé&c 1én 4.640 ha. Song song vdi viéc tang dién tich
thi nhu cau phan bén cho cay cao su cling rat quan
trong. Tuy nhién hién nay, phan bén cho cay cao
su & Viét Nam co réat it ching loai, hau hét chi la
phan khoang hodac hiiu co khoang (trong khi dé cay
cao su c¢6 nhu cau dinh dudng rat cao). Do do, viéc
nghién clu, xac dinh cac thanh phan chinh cla
phéan bon hiiu co vi sinh cho cay cao su ndéi chung
va cay cao su § giai doan vudn uom ndi riéng la rat
can thiét.

Vat liéu va phwrong phap nghién ciiu

Vat liéu nghién cuu

Nhiing chét bé sung: N; super phosphate; KCI;
CaCO,; MgSO,; S nguyén chat; MnSO,; FeSO,;
Bo; NH MnO,; ZnSO CuSO,; phéan vi Iuang Phan
tién.

Hoa chat, thiét bi cho nghién ctiu thudc Bé mén
vi sinh vat, Vién Thé nhudng Néng héa. Méi trudng:
Gause, Ashby, Piko, KingB, moi trudng san xuét:
SX1 (Yeast extract 5 g, ri dudng 20 g, glyxerin 5 ml,
K,HPO, 12,5%: 12 ml, MgSO,.7H,0 6,25%: 25 ml,
nuac cat 1.000 ml) de phan Iap va nhan sinh kh0|
vi khuén déi khang; SX2 (Glucoze 20 g, K,HPO,
0,2 g, MgS0O,.7H,0 0,2 g, NaCl 0,2 g, K,SO, 01 g,
CaCQ, 5 g, thach 20 g, nudc chiét dau 1 OOO ml,
pH 7- 7 ,2) dé phan lap va thu sinh khéi vi khu&n c6
dinh nito ty do; SX3 (rf dudng 10 g, bot dau tucng
0,5 g, K,HPO, 0,5 g, MgSO, 0,3 g, Ca(PO) 5 g,
dung d|ch Vi Iu’dng 2 ml, nudc cat 1.000 mI) de phan
lap va nhan sinh khéi vi khudn phan giai lan; SX4
(K,HPO, 0,5 g, KH,PO, 0,5 g, MgS0O,.7H,0 0,5 g,
NaCl 0,5 g, KNO, 1 g, FeSO,.7H,0 0,01 g, cam
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gao 20 g, thach 12 g, nudc cat 1.000 ml, pH = 7)
dé phan 1ap va nhan sinh khéi xa khu&n phan giai
cenlulo; than bun, rém ra, than la dau tuong, than la
ngd, phan chuéng da dugc O chin bang ché& phdm
vi sinh; phan NPK; cay cao su vudn uom giong
RRIM600. Cac chling vi sinh vat chiic nang dugc
thdng ké trong béng 1.

Béng 1: cdc ching vi sinh vat chic nang

Stt Chiing Loai Hoat tinh sinh hoc
1 X19 Streptomyces sp. DA 10202 Phan hay cenlulo

2 AT10 Azotobacter vinelandii M2Per Cé dinh nitg

3 CNP1 Bacillus subtillis BL10 Phan gii lan

4 KT2 Bacillus amyloliquefaciens LSC04 | Sinh IAA

5 ATO1 Azotobacter beijerinckii ICMP8673 | Sinh polysacharit

6 bK1 Bacillus subtilis Doi khang ndm
Phuong phap nghién cuu

Xac dinh cac thong s6 ky thuat cha qua trinh
l&n men nhan sinh khoi cac chiing vi sinh vat (pH,
nhiét do, téc doé khudy, lugng khong khi cép, ty 1&
cép giong) thdng qua viéc xac dinh kha nang sinh
trudng, mat do té bao, hoat tinh sinh hoc cla vi sinh
vat trén mot s6 méi trudng nudi cdy, thanh phan
clia moi trudng san xuat dugc cai tién dua trén moi
trudng nudi cdy chuén [1, 2]. Nghién cliu xéac dinh
cac thanh phan clia phan bén hiiu ¢o vi sinh chuyén
cho cao su trong giai doan vudn uom trén co sé
két qua nghién ctiu thanh phan dat, nhu cau dinh
dudng cla cao su giai doan vudn uom. Thi nghiém
danh gia anh hudng cla phan hiiu co vi sinh cho
cao su giai doan vudn uom dudgc thuc hién trén cay
cao su gidng RRIM600 dugc chia thanh hai 16, moi
6 100 m2.

Lo 1: b6 sung phan bén NPK theo quy trinh cla
Tap doan Cong nghiép Cao su Viét Nam (bang 2).
Thai gian bén: bon lan thi nhat khi cay dat hai tang
la 8n dinh, cac 14n bén sau cach nhau 30 ngay,
lan bén phan cudi cung trudc khi ghép it nhat mot
thang. Thi nghiém phan bén dugc ti€n hanh khi
stump bau dugc tréng sau 10 ngay.

Béng 2: quy trinh bon phdn cua T4p doan Céng nghiép Cao su
Viét Nam

Lan bén (g/bau)
Loai phan Lén 1 Lén2 Lén3 Lan 4 Cong
(q/bAu) (g/bau) (g/bau) (q/bau) (9)
Uré 2 4 4 2 12
Lan nung chay 4 4 4 - 12
KClI 1,5 1,5 2 2 7
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L6 2: bon phan hiiu co vi sinh 6 tdn/ha (tuong
duong 75 g/bau - bon 2 1an) va phan 1an nung chay
1 tdn/ha (tuong dudng 12,5 g/bau) [3, 4]. Theo ddi
sy phat trién cla chiéu cao cay, s6 lugng céc tdng
la va dudng kinh than cay.

Két qua nghién cuu va thao luan

Nghién cuu lua chon méi truéng cho qua trinh
1én men sinh khéi cda vi sinh vét

Vi sinh vat luén can sl dung cac chét dinh dudng
khac nhau dé duy tri hoat déng séng clia chung.
Trong 1&n men nhan sinh khéi vi sinh vat thi viéc
nghién cuu lya chon moéi trudng dinh dudng phu
hgp la hét stic quan trong, né anh hudng dén chat
lugng va gia thanh san phdm. Mot méi trudng 1én
men hiéu qué la phai c6 sén, ré tién, dé sl dung,
an toan cho su phat trién cda vi sinh vat, tao cho vi
sinh vat c¢6 hoat tinh sinh hoc cao. Dya trén nhiing
dic diém sinh ly cla céac loai vi sinh, cac tac gia
da thay thé ngudn cacbon, nitd trong méi trudng
chudn bang cac ngudn cacbon, nitd dé kiém nhu
mat dudng, bét ddu nanh, nudc chiét dau, cam gao
dé san xuat méi trudng cho qua trinh I&n men nhan
sinh khoi cla vi sinh vat. Khd nang sinh trudng va
phat trién cla vi sinh vat trén cac loai méi trudng
dinh dudng khac nhau dudc thé hién trong bang 3.

Béng 3: kha ndng sinh truéng va phat trién cda céc ching
vi sinh vat trén cdac méi truéng dinh dudng khac nhau

Mat dd t& bao vi sinh vat (x10°CFU/mI)/méi truding
X19 AT10 CNP1 KT2 ATO1 bK1
Gause | SX4 | Ashby | SX2 | Piko | SX3 | KingB | SX4 | Ashby | SX2 | KingB | SX1
30 28 67 54 32 35 73 36 56 34 58 64

Hoat tinh sinh hoc cla cac chiing vi sinh vat/méi trudng

X19 phan hiy | AT10 c6 dinh CNP1 KT2 sinh chat ATO1 sinh DK1 d6i khang

CMC (D-d, nitg (nmol phan giai P | IAA (ug/ml) | polysacharit | nim Fusarium
mm) C,H,/ml/h) (mg/ml) (9/30ml dich) (D-d, mm)

Gause | SX4 | Ashby | SX2 | Piko | SX3 | KingB | SX4 | Ashby | SX2 | KingB | SX1

29 31 1676 | 1675 | 27 | 27 158 | 156 | 0,64 | 0,62 14 14

S6 lieu & bang 3 cho thay, cac ching vi sinh vat
déu phat trién t6t va cé hoat tinh sinh hoc trong
tat ca cac moi trudng nudi cay. Mat dé té bao cla
vi sinh vat trén cac méi trudng san xudt va moi
trudng chuédn sai khac khéong dang k&, mat do té
bao dat 10°CFU/ml sau khi 1én men (48 gid doi véi
cac chiing AT10, CNP1, KT2, ATO1 va 72 gi¢ dai
véi cac chiing DK1, X19). Tuy nhién, cac hoat tinh
sinh hoc cla chung la khac nhau. Trong moi trudng
SX4 khi thay thé tinh bt tan bang cam gao trong
moi trudng Gause thi ching vi khu&n X19 khéng
chi phat trién t6t ma con cé hoat tinh sinh hoc &



muc cao han, khi Ién men trén moi trudng Gause
thi dudng kinh vong phan hdy cenlulo dat 29 mm,
trong khi trén moi trudng SX4 dat 31 mm. Hoat tinh
sinh hoc cla vi sinh vat khéng tang 1én & moi trudng
SX1, SX2, SX3 (nudc chiét dau, mat dudng... nhu
mot ngudn dinh dudng) nhung gidm chi phi san xuét
va hon niia nhiing méi trudng nay |a vat liéu s&n cé
tai Viét Nam. Vi vay, SX1, SX2, SX3, SX4 la moi
trudng cai tién va rat hiéu qua trong qua trinh lén
men nhan sinh khdi clia vi sinh vat va dugc chon dé
ap dung trong san xuét phan bon hiiu c¢o vi sinh cho
cao su giai doan vudn uom.

Cac théng sé ky thuat trong qua trinh Ién men
nhén sinh khéi vi sinh vat

Cac méi trudng, diéu kién 1én men nhan sinh
khéi nhu: pH, nhiét do, tdc do khudy, lugng khong
khi cung cép, thoi gian Ién men, ty 1& cdp giéng vi
sinh vat ban dau ciing rat quan trong. Nhiing diéu
kién nay da dugc nghién ctiu va xac dinh trén cd sé
sinh khai vi sinh vat cling nhu cac hoat tinh sinh hoc
clia ching dat cao nhat. Cac két qua nghién ctu
diéu kién t6i uu cho qua trinh 1én men nhan sinh
khoi vi sinh vat dugc trinh bay & bang 4.

Bang 4: nhing diéu kién t6i uu trong 1én men
nhén sinh khéi vi sinh vt

Stt Théng sé Chi tiéu

1 pH 6,5-7,0

2 | Nhiét do 25-30

3 | Téc dod khudy 350 vong/phut
4 Lugng khong khi cdp 0,75 lit khéng khi/lit méi trudng/phut
5 | Thai gian 1én men 48 gid (chung X19 la 72 gid)
6 | Ty lé cép giéng 1%
7 Mai trudng Ién men SX1 (cho BK1), SX2 (cho ATO1, AT10),

SX38 (cho CPN1), SX4 (cho KT2, X19)

Xéc djnh thanh phéan ly - héa cdc nguyén ligu
hidu co trudc va sau xur ly dé san xuat phan hiu
co vi sinh

Thanh phan ly - hoa hoc cla cac vat liéu hiiu co
(rém ra, than 14 ngd, than la dau tuong, than bun,
phan chuéng) truéc va sau x0 ly bang ch& phdm vi
sinh da dugc xac dinh, két qua phan tich dugc tom
tat trong bang 5 cho thay: ty 1&é C/N giam 5,6 1an
trén rom ra, 2 lan trén than la cay dau tucdng, 3,4
lan trén than la ngd, 3 1an trén than bun va 1,2 1an
& phan chudng. Cac yéu t6 % N, % P,0O,, % K,O
tang c6 y nghia. K&t qua nay cho thay vai trd quan
trong clia cac vi sinh vat trong qua trinh x{ ly chat
hiiu co.
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Béng 5: thanh phan ly - hda cac nguyén liéu hiu co
trudc va sau xi ly

Nguyén Thoi diém D6 4m
st | N9 il CN | %N | %P0, | %KO | O3 pH
Trie xirly | 107,01 | 056 | 008 | 1,07 10,3 75

1 Rom ra P

Sauxtily | 1919 | 134 | 052 | 121 50,1 7,0
, |Then i Trie xirly | 4006 | 1,14 | 053 | 047 10,2 76
dautiong | Sauxily | 2031 | 1,66 | 270 | 1,05 712 7.2
R ET— Trie xirly | 53,71 | 092 | 049 | 189 26,4 7.1
ngd Sauxiily | 1574 | 1,82 | 075 | 205 554 6,9
Triexily | 31,11 | 126 | 045 | 042 50,0 58
4 | Thanbin Mg 953 | 240 | 062 | 059 50,1 6,9
Phan Trie xirly | 2383 | 120 | 017 | 037 81,0 53
5 | chusng Sauxtily | 1947 | 095 | 022 | 041 33,0 6,9

Cac két qua phan tich trudc va sau khi x{ ly cac
nguyén liéu hitu co (rom ra, than Ia ngo, than 14 cay
dau tuong, phan chudng, than bun) cho thay chiing
c6 di diéu kién dé s dung cho san xuét phan bén
hiiu ca vi sinh.

Nghién cuu xac dinh thanh phan chinh cda
phan hdu co vi sinh cho cao su vuon uom

TU cac két qua nghién cuu, lya chon cac chlng
vi sinh vat chuc nang, lya chon méi truéng, théng
s0 k¥ thuat cho qua trinh 18n men nhan sinh khoi
vi sinh vat, xi ly nguyén liéu hiiu cg, ty 1& phdi tron
cac thanh phan trong phan bon... ty 1& cac yéu to
chinh trong phan hiiu cd vi sinh dugc xac dinh nhu
sau: ty 1& hilu cd > 22%; mat do té€ bao vi sinh
vat chiic nang > 106CFU/g; pH 6,0-7,5; do 4m 25-
30%; N:P:K trén véi ty 1& phan tram (%) 0,6:1:0,5;
MgO, Ca, S, Mn, Fe, Mo, B, Zn, Cu b& sung lan
lugt véi ty 1é 0,15%, 0,2%, 0,2%, 0,02%, 1,5ppm,
15ppm, 20ppm, 10ppm, 2ppm, phan vi lugng Phan
tién 0,1%.

Danh gia chét lugng cua céc vi sinh vét chuc
nang trong phan bon hiu co vi sinh

Kha n&ng tang trudng, phat trién va hoat tinh sinh
hoc cla vi sinh vat chiic nang trong phan bén dugc
kiém tra thudng xuyén trong qua trinh bao quén,
trén co sé do xac dinh thdi gian va phuong phap
bao quan. K&t qua danh gia mat do té€ bao, hoat tinh
sinh hoc céc chiing vi sinh chtic nang dugc tom tat
trong bang 6 va 7.

Béng 6: khé nang sinh truéng va phat trién
cla céac chung vi sinh vét chic nang

Thoi gian Mat dé té bao vi sinh vat trong phan bén (CFU/g)
bao quan
(thang) X19 AT10 CNP1 KT2 ATO1 BK1
1 4,5x 107 5,7x107 52x 107 4,3x 107 6,3x 107 | 7,3x 107
2 3,6 x 107 4,3 x 10° 4,3x 107 5,4x107 4,5x10° | 5,6 x 107
4 5,3 x 10° 3,8 x 10° 3,6 x 10° 4,2 x 108 3,2x10° | 4,3x107
6 2,5x 10° 2,6 x 10° 3,2x 10° 3,6 x 10° 3,4x10° | 4,2x10°
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Bang 7: hoat tinh sinh hoc cta vi sinh vét trong phdn bén

Hoat tinh sinh hoc cua vi sinh véat trong phan bén
Thei gian | X19 phan AT10 c6 CNP1 KT2 ATO1 sinh PK1 doi
bao quan | hiy CMC | dinh nito phan sinh polysacharit | khang ndm
(thang) (D-d, (nmol giai P chét IAA (g/30ml Fusarium
mm) C,H,/mi/h) | (mg/ml) | (ug/ml) dich) (D -d, mm)
1 28 1672 20 156 0,60 14
2 28 1673 20 154 0,60 14
4 27 1670 18 155 0,58 14
6 27 1670 18 153 0,58 14

S6 liéu 6 bang 6 va 7 cho thay, su phat trién cla
cac chling vi sinh vat chiic nang trong phan hiiu co
vi sinh va cac hoat tinh sinh hoc clia ching la tuong
déi 6n dinh, mat do t€ bao dat 10°CFU/g sau khi
bao quan 6 thang, nhiing y&u t6 nay la phu hgp véi
tiéu chuén Viét Nam vé phan bén hiiu cg vi sinh.

Danh gia anh huéng cta phan hiu co vi sinh
trén cao su vuon uom

Anh hudng clia phan bon hitu ¢o vi sinh da dudc
danh gia trén cao su giai doan vuon uom & Cong ty
It Ong, Mudng La, Son La tu thang 7.2011. Sy phat
trién clia chiéu cao cay, s6 tang la/cay, dudng kinh
than cay va ty 1& cay bi bénh dudc trinh bay trong
bang 8 va hinh 1.

Béng 8: 4nh hudng cta phén hiu co vi sinh dén sinh trudng
va phat t(ié’n cdy cao su vuon uom (thi nghiém tai Céng ty
It Ong, Muong La, Son La, thang 7.2011)

Chi tiéu
Sau bon o 1B Ay hi WA
. 1l bi bénh th . - 3ng kinh tha
phan | % CRT M | Chigy cao than (om) | S8 tdng lacay | PUOm K hen
nga
(ngay) CT1 CT2 CT1 CT2 CT1 CcT2 CT1 CcT2
Ban déu 0 0 20,4 20,3 1 1 43 44
30 0 0 29,8 31,9 2 2,7 6,0 6,5
60 0 0 35,9 42,5 2,6 4,4 7,4 8,3
90 0 0 41,3 52,6 3,1 4,8 79 9,3

S6 liéu & bang 8 cho thay, phan hiiu ¢ vi sinh
da thuc ddy sy tang trudng va phat trién clia cao su
giai doan vudn uom. Cac di liéu phan tich théng
ké cho thay tat c& nhiing cay tai thoi diém ban dau
thi cac ddc diém nhu chiéu cao than cay, sé tang
> Hﬁ S N~ ¢

T

Hinh 1: thi nghiém phdn hdu co vi sinh cho cao su vudn uom
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la/cay va dudng kinh than cay la hoan toan déng
nhat. Tuy nhién, chi 30 ngay sau khi bon phéan thi
su khac biét vé chiéu cao than cay, s6é tang la/cay,
dudng kinh than cay da cé y nghia théng ké gitia
hai 16 thi nghiém (p < 0,05). Sy khac biét rd rang
hon vao thdi diém 90 ngay sau khi bén phan, chiéu
cao than cay ctia CT2 (bon phan hiiu ca vi sinh) dat
52,6 cm (tang 33,0 cm), trong khi & CT1 (bén phan
NPK) chi la 41,3 cm (tang 20,9 cm). S6 lugng tang
la/cay dat 4,8 va dudng kinh than cay tang 9,3 mm
G cong thic CT2, trong khi tai cong thic CT1 thi
chila 3,1 s6 tang la/cay va dudng kinh than cay chi
tang 7,9 mm.

M6i trudng cho qua trinh 1én men nhan sinh
khai vi sinh vat da dugc lya chon dé san xuat phan
bén hiiu cd vi sinh: SX1 dugc sl dung cho chiing
DK1; SX2 cho ching AT10 va ATO1; SX3 cho
chiing CNP1 va SX4 cho chliing KT2 va X19. Xac
dinh dudc thanh phan co ban trong phan hiiu co
vi sinh gém: than bun 50%, chét thai néng nghiép
45%, phan chudng 5%; N:P:K 14 0.6:1:0.5; bé sung
Mg, Ca, S, Mn, Fe, Mo, B, Zn, Cu véi ty Ié tuong
ung: 0,15%, 0,2%, 0,2%, 0,02%, 1,5ppm, 15ppm,
20ppm, 10ppm, 2ppm va 0,1% phéan bon vi lugng
Phan tién. Phan hiiu co vi sinh ¢o tac dung tot trén
cao su giai doan vudn uom: 90 ngay sau khi bén
phan thi chiéu cao cla than cay cao su & cong thic
CT2 (bon phan hiiu co vi sinh) dat 52,6 cm (tang
33,0 cm), trong khi dé & céng thiic CT1 (bdn phéan
vO cd) chi la 41,3 cm (tang 20,9 cm). Trong cong
thiic CT2 sé tang la/cay dat 4,8 va dudng kinh than
cay tang Ién 9,3 mm, trong khi & cong thiic CT1 thi
chi la 3,1 s6 tang la/cay va dudng kinh than cay la
7.9 mMmam
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