ANHHUONG CUA UREA-GOLD 45*PEN SINH TRUONG VANANG SUAT LUA
TAIVUNG PATNHIEM PHEN O PONG BANG SONG CUU LONG
Vil Anh Phép?, Tir Van Diing? Lé Hoang Kiét?

TOM TAT

Nghién ctru dugc thuc hién tai x4 Hoa An, huyén Phung Hiép, tinh Hau Giang trén viing dit nhidm phén nhim
danh gia anh hudéng cta phan urea Gold dén mat s6 bao tir, sy xdm nhap ctia nam ré Endomycorrhizae, dic tinh
ndng hoc va ning suat la. Thi nghiém dugc bo tri theo thé thirc khoi hoan toan ngau nhién véi 7 nghiém thiec.
Két qua thi nghiém cho thay phan Urea-Gold (c6 nam Endomycorrhizae) c6 mat so bao ti, ti 1é xAm nhap vao ré
va su da dang bao tir cao. Phan Urea-Gold véi lieu bon 80% dam + 70% lan c6 s6 bao tir va ti 1€ Xdm nhap cta nam
Endomycorrhizae cao nhat, dong thai cho cac dic tinh ndng hoc, trong lugng ré, ning suat va loi nhuan tuong duong
licu bon 100% dam +100% lan.

Tir khéa: Dit nhim phén, Endomycorrhizae, Urea-Gold

|. PAT VANDE di do boc thoat NH, (Hayashi et al., 2006), N,O

Theo Cassman va cong tac vién (1995) kha nang ~ (Bouman et al., 2002), do rira troi, cb dinh va bat
hép thu dam (N) cia cdy lua trén ruong chi dat dong dam (Savant and De Datta, 1982). Ngay nay,
30 - 40% s0 V&i téng sé N bon vao dat. Cy trdng  VGi cong nghé mang bao co thé két hop phan hoa
c6 thé hap thu 5 - 25% luong lan (P) bon vao dat  hoc vdi cac dong vi sinh ma phan héa hoc khong
(Murphy et al., 2013). Luong phan con lai bi mat  1am chét hodc anh huong dén strc séng Vi sinh Vat.

1Vién Nghién ctru Phat trién Pdng bang song Ctru Long, Trudng Pai hoc Can Tho
2Hoc vién cao hoc Khoa hoc cay trong K22, Truong Pai hoc Can Tho; ® Tap doan Loc Troi



Véitng dung nay, Tap doan Loc Troida thanh cong
ché tao phan UREA GOLD*®, v4i thanh phan 14 hat
phén urea duc va ché pham sinh hoc PR27 chua 8
dong nim Endomycorrhiza (VAM) duogc bao bing
mang dic biét khong anh huéng dén stc sbng cac
dong nim nay. Ndm Endomycorrhiza gip cay hp
thu tét cac khoang chit trong dat nhu hap thu duoc
dén 80% nhu ciu vé P va 25% nhu cau vé N cua cay
gilip giam phan bén nhung van dat dwgc ning suét
tuong duwonghodc caohon (Jakobsenetal.,1992). Vi
vay, nghién ctru “Anh huéng cia Urea-Gold 458 dén
sinh truéng va ning suit lda trén dit nhidm phén &
DPong bang séng Ciru Long” dugc thuc hién nhim
danh gia mat sb bao tir va su xam nhap vao ré lda caa
nim Endomycorrhiza dong thoi xac dinh céng thtc
phan bon tbi vu giup ting nang suét va lgi nhuan.

I1. VATLIEU VAPHUONG PHAPNGHIENCUU

2.1. Vatli¢u nghién ciru

Gidng lua OM5451 ¢6 thoi gian sinh trudong 90
- 95 ngay, ning suat cao, thich nghi v6i nhidu viing
sinh thai, hién nay 1a giéng phd bién & Pdng biang
song Ctru Long (BDBSCL).

Cac loai phan st dung: Urea thuong (46% N),
Urea-Gold 457 (45% N), DAP (18% N - 46% P,O,-
0% K,0), Kali Clorua (60% K,0).

2.2. Phwong phap nghién ciru

2.2.1. Bé tri thi nghiém

Thi nghiém duogc b tri theo kiéu khbi hoan toan
ngau nhién véi 7 nghiém thirc va 3 1an lip lai. Mi 16
c6 dién tich 30 m2. Mat d6 sa la 100 kg/ha.

Céc nghiém thirc (NT) dwogc bon véi cong thic
phannhu sau: NT 1: 100% Urea thuong +100% Lan
+100% Kali; NT 2: 80% Urea thuong + 100% Léan
+100% Kali; NT 3: 80% Ureathuong + 70% Lan +
100% Kali; NT 4:80% Urea-Gold + 100% L&n + 100%
Kali; NT 5: 80% Urea-Gold + 70% Léan + 100% Kali;
NT 6:100% Urea-Gold + 100% L&n + 100% Kali; NT
7: Bbi chirng (Khong bon bat ky phan bon nao).

Cach thuc bon phan nhu sau: Bén lan 1 1Gc 8 - 10
ngaysausa (NSS), b6n 1an 2 1Gc 18 - 20 NSS, b6n lan
310c 10a phén héa dong (khoang 45 NSS).

2.2.2. Phwong phdp thuthdp

- Dinh dudng dit: LAymAu dat trude khi bén phan
& toan 16 thi nghiém va ldy mau dat 7 ngady saukhi
bon phan nudi dongd cac NT 1, NT 5, NT 6 va NT
7 v&i c4c chi tiéu N tong s, P tong s6, chét hitu co,

P dé tiéu, NH *, NO ", pH datduoc phan tich tai

Phong Thi nghiém Khoa hoc Dét, Trudng Dai hoc
Cén Tho.

- Phan tich nAim r& Dém mat sb bdo tt ndm
Endomycorrhizae trong dat ving ré& lua trude
khi bon phan dot 1 va sau khi két thac bon phan
doén dong 7 ngay ¢ nghiém thirc: NT 1, NT 5, NT
6 va NT 7. Phuong phap phan 1ap bao tir nim ré
Endomycorrhizae theo phuong phap riay w6t cua
Gerdeman va Nicolson (1963). S lugng bao tir dwoc
xéac dinh bang phuong phap dém truc tiép trén mang
loc ¢6 chia 6 cta héng Satorrius.

+ Panh gia ti 16 nAm Endomycorrhizae xam nhap
vao ré la trude khi bon phan dot 1 va sau khi bon
phan don dong 7 ngay ¢ nghiém thirc: NT 1, NT 5,
NT 6 va NT 7. Phuong phap nhudém ré lua bing
dung dich trypan blue 0,05% trong lactoglycerol
theo phuong phap cua Lakshman (2014). Panh gia
mic do xam nhiém cua nidm ré dya trén tong sb ré
quan sat c6 sy xAm nhiém cua ndm ré chia cho tong
s6 r& quan sat.

2.2.3. Chi tiéu ndng hoc, ningsudt

- Nong hoc: Cao cay, sé chdi, sb 14 giai doan 20,
40, 60 sau khi sa, lac trébong.

Chiéu cao cay duoc do tir mat dat dén chop 14 hay
chép bong cua chdi cao nhit (cm), do 10 cay/l6.

- Sau bénh: Ghi nhan siu bénh cac thoi diém 20,
40, 60 NSS va lic trdbong.

- C4c yéu td cau thanh ning suét: S5 bong/m?, s6
hat chic/bong, trong lwgng 1000 hat.

- Ning suat thuc té quy ra tin/ha.

Thanh phan ning suat: Mdi 16 thu hoach 3 khung
(mdi khung 0,05 m?), dém sb bong, sé hat chic/bong,
s6 bong/m? va trong lwong 1000 hat (g) qui vé 4m
d6 chuan 14%. Ning sut thuc té: thu hoach 5 m2/16
tach lay hat, tinh ning suat tn/ha.

- Hiéu qua tai chinh: Loi nhuin (ddng/ha) =
Tong thu (d0ng/ha) — tdng chi (ddng/ha).

2.2.4. Phwong phdp xir 1y séigu

Tinh céac gia tri trung binh, phan tich phuong sai
(ANOVA) va so sanh cac chi tiéu bang kiém dinh
DUNCAN.

2.3. Thoi gian va dia diém nghién ciru

Cac thi nghiém dugc thuc hién tu thang
3-7/2016 tai xd Hoa An, huyén Phung Hiép, tinh
Hau Giang (dat phén) véi cong thic phan 65 N +
46 P,0, + 40K,0.



1. KET QUA VATHAO LUAN

3.1. Dién bién dinh duwdng dét truwéc va cudi
thi nghiém
3.1.1. Dién bién dinh dwong dit trwde thinghiém
Két qua phén tich dét (bang 1) cho thdy dau vu

pH =42 thugc pH thép, N tong so (>0,2%), 1an tong
0 (>0,1% P,0O,) va chat hitu co (>10% C) duoc danh
gia muc cao; NH,*-N (<40 mg/ kg), NO va lan dé
tiéu rat thap (<100 mg/kg).
3.1.2. Dién bién dinh dwong dit cudi thinghiém

~ Cudi vu cho thdy, gia tri pH (3,94 - 4,07) giam ¢
tat ca cac nghiém thirc so v6i dau vu, nhung khong
khac biét thong ké va gia tri pH dat kha thap cho
thay day la dat phén. Ham luong P tong so, P dé

tiéu, chat hitu co khong khac biét giita cac nghiém
thire ciing nhu s0 voi ddu va. Ham lwong N tong s6
tang 6 y nghia so v4i dau vu nhung khong khac biét
gitta cac nghiém thirc & cudi vu c6 thé do pH thap.
Ham luong NH,*-N gidm o tat ca cac nghiém thirc
vao giai doan cudi vu do cdy trong hip thu nhung
khong khac biét gitta cac nghiém thic. Hamluong
NO,-N cudi vu giam xubng khong phat hién duoc
S0 V6i dau vu ¢ cac nghiém thire, do dat ludn trong
tinh trang khtr (ngap nuéc) va mét phan do cay hap
thu. Tém lai, day la vang dit phén giau chét hitu co,
dam, 1an tong s6 nhung dam, 1an d& tidu thap; cé thé
do méibon 1 vu nén khéng c6 su khac biét gitra cac
nghiém thirc c6 bén phén urea Gold va urea thuong
ciing nhu khong bén phéan ¢ cubi vu.

Béng 1. Dién bién pH va dinh dudng dit trudc va cudi thi nghiém

N ) PH 0 P ton N ton CHC P détiéu NH *-N NO.-N
Nghigm thie () 0p0)  (o6N) %)  (mgky)  (mgkg)  (mgikg)
Truoc TN 4,20 0,17 0,47a 17,18 23,72 26,33b 0,20
Cuoi TN
NT1 3,94 0,18 0,54b 16,60 25,50 14,96a KPH
NT2 4,01 0,18 0,53b 16,68 27,44 13,67a KPH
NT3 4,03 0,19 0,57b 16,79 27,78 16,03a KPH
NT4 4,02 0,19 0,57b 16,65 25,01 13,17a KPH
NT5 4,07 0,19 0,54b 17,31 22,54 19,13a KPH
NT6 4,00 0,18 0,53b 16,11 24,51 16,90a KPH
NT7 4,01 0,19 0,54b 16,96 27,32 17,57a KPH

F ns ns * ns ns *
CV(%) 6,2 6,9 10,7 12,4 12,6 14,2

Ghi ch: CHC: Chat hitu co; KPH: khong phét hi¢n; ns: khong khac biézco y nghia thong ke, * va**: khac biérco y
nghia 5% va 1%; Cac so trong cuing 1 céz ¢6 chir giong nhau thi khdng khac biéz c6 y nghia thong ké.

3.2. Mat s6 bao tir trong dat, ty 1é xAm nhiém cia
Endomycorrhizae trwéc va sau khi bon phan

Trude khi bon phan dot 1, dit va ré duoc phan
tich cho thay trong tu nhién c6 hién dién cua nim
r& Endomycorrhizae la 152 bao tir/100 g dat, va ti 16
xam nhi&m vao ré 1,1%. Sau khi bén phan dot cudi 7
ngay, s6 lugng bao tir nAm trong dat va ti 1& xam nhap
vao ré cao, bon phan urea-Gold ting sé lugng bao tir
va ti 1& xam nhap vao ré lta so voi Urea thuong va
khong bon phan. Dic biét 14 NT5 ¢6 sb bao tur va ti
1& xAm nhdp vao ré cao nhit. Nhu vdy bén phan urea
Gold lam tang tang sb lwong bao tir va ti 1& xam nhap
vao ré lua so voi urea thuong (Bang?2).

Béng 2. SO lugng bao tir ndm ré
va ti I¢ nam xam nhap vao ré lua

Nghiém thirc (ISS"Tll‘l"gggg) i "(2/2‘; nhap

Trudce bon phan 152a 1,1a
Sau bén phan
NT1 220b 5,6b
NT5 251b 45,0d
NT6 293c 26,0c
NT7 123a 3,7ab
F * *

CV(%) 12,4 15,1

~ Ghicha: *va**: khac bi¢r co y nghia 5% va 1%; Cac
so trong cung 1 cot ¢6 chit giong nhau thi khong khac bi¢r
c6 y nghia thongke.



Bao tir nAm Endomycorrhizae rat da dang va sy xam nhiém vao ré.

Hinh 1. Bao tir nAm Endomycorrhizae va sy xdm nhiém vao ré laa

3.3. Anh huéng cia phin Urea-Gold dén sinh
truéng va ning suitlia
3.3.1. Chiéu cao cay

Chiéu cao cay ¢ cc nghiém thirc cd khac biétcoy
nghia ¢ giai doan 40, 60 ngay sau sa va luc thu hoach
nhung khéng c6 su khac biét gitra cAc nghiém thic
bén phan Urea-Gold va Urea thudng. Chidu cao cay
thuong ti 16 voi chidu dai bong nhung khi thira phan
s& lam tang chiéu cao d& gay d6 nga va sau bénh nén
can xac dinh luong phan bén dang (Nguyén Ngoc
bé, 2008).

Bang 3. Dién bién chiéu cao cay lua
qua cac giai doan sinh trudng

Nghiém Chiéu cao ciy 6 cac thoi diém (NSS)
thire 20 40 60 70
NT1 25,5 55,12 78,3" 87,0°
NT2 23,4 519®  73.2° 86,3°
NT3 25,6 49,70 | 74,7° 86,9°
NT4 26,1 51,8®  77,2° 87,0°
NT5 26,1 529®  78,0° 87,1°
NT6 26,5 529®  78,2° 88,1°
NT7 22,8 47,2°¢ 64,5¢° 81,6°

F ns * *k *
CV(%) 6,4 4,5 3,8 6,03

Ghicht: ns: khdng khéc biércd y nghia thong ke, * va **:
khachiércoy nghia 5% va 1%; Cac so trong cling 1 ¢z co
chir giong nhau thi khéng khac biéz c6 y nghia thong ké
3.3.2. Sé choi/m?

Nghiém thirc bon 100% Urea thuong va Urea-
Gold cb so6 bong cao hon cac nghiém thic bon
80% Urea thuong va Urea-Gold. C4c nghiém thirc
con lai ¢6 s6 choi va s6 bong trong dwong khong

khac biét cd y nghia. Nhu vay, khong co su khac biét
gitta bon phan Urea thuong va Urea -Gold, liéu b6n
80% Urea-Gold +70% Lan cho sé chdi twong duong
nhung van bao dam du sb chdi dé tao didu kién cho
nang sudt cao.
Bang 4. Dién bién s6 choi cay lua
qua cac giai doan sinh trudng

. S6 choi/m? & cac thoi diém
Nghi¢m (ngay sau sa)
thire
20 40 60 70
NT1 506 940 ¢ 688 ¢ 603 ¢
NT2 526 851° 619°¢ 462"
NT3 654 828° 576 ° 520°
NT4 563 839° 635°¢ 570 ¢
NT5 548 834° 608 bc 579«
NT6 525 890° 715¢ 610 ¢
NT7 411 6492 5012 405+*
F ns ** ** **
CV(%) 23,1 8,1 3,7 11,2

Ghi cha: ns: khéng khac biét cé y nghia thong ke,
**: khac biét co y nghia 1%.

3.3.3. Chiéu dai va trong lwrgng kho ciia ré 10a
Khéng c6 su khac biét vé& chiéu dai ré laa gitra
cac nghiém thuc. Co thé qua thoi gian dai lam dét
bing mdy cdy X6i ting mat 15 - 20 cm nén tao ra
ting dé cay lam ré phat trién bi giéi han khéng qua
ting dé cay nén chiéu dai ré khong khac biét gitra cac
nghiém thac. Tuy nhién, trong luong kho cia ré &
cac nghiém thire ¢ bon phéan cao hon nghiém thirc
khéng bon phan ¢ 60 ngay sau sa nhung khdng khac
biét gitra phan Urea-Gold va Urea thuong (Bang 5).



Béng 5. Dién bién chiéu dai (cm)
va trong luong kho cuia ré (g/choi)

Béng 6. Ning suat va thanh phin ning suét
o diém Hau Giang

Chiéu dai ré Trong lugng
Nghiém (cm) kho ré (g)
thie 20 40 60 20 40 60
NSS NSS NSS NSS| NSS NSS
NT1 125 22,0 250 0,07 086 1,42°*
NT2 120 224 233 0,07 085 1,39°*
NT3 130 229 222 0,11 0,86 1,56°*
NT4 126 21,7 22,7 | 0,08 0,85 1,69¢
NTS 130 238 258 0,08 0,82 1,62¢
NT6 125 215 233|009 0,92 1,74¢
NT7 128 21,8 243 006 0,69 0,83%
F ns ns ns ns ns *x
CV(%) 6,1 68 7,7 122 136 17,6

Ghi cha: ns: khdng khac biés c6 y nghia thong ke,
**: khac biét co y nghia 1%.

3.3.4. Niing sudt va thanh phdn ning sudt

S6 bong/m?thap nhit 6 NT7, ké dén 1a NT2 va
cao nhit & NT6, diéu nay cho thdy bon liéu phan
du va s& tao s chdi hitu hiéu dé sau nay tré bong
duoc dé c6 sb bong/m?tét nhat. Tuy nhién, giita cac
nghiém thtc ¢6 bon phan thi s6 bong/m? khong c6
su khac biét théng ké, Céac nghiém thirc bon 80%
Urea-Gold déu c6 sé bong/m? khong khac biét vai
bon lidu 100%. SH hat chic/bong & cac NT ¢6 bon
phan cao hon NT7 nhung khong biét c6 y nghia
théng ké. Tuong tu nhu sé hat chic/bong, & thi
nghiém nay trong lugng hat cling khong khac biét
gitra cac nghiém thuec.

Két qua cho thiy ning suét ciia nghiém thirc NT7
thip nhat, cac nghiém thic NT6, NT4, NT5 cho
ning sudt cao nhit va twong duong nhau vé thong
ké nhung lai cao hon cac NT bon phan Urea thuong
khéc biét c6 y nghia. Bon phan Urea-Gold cho hiéu
qua cao hon bon phan Urea thuong va phan Urea-
Gold liéu 80% + 70% Lén 1a hiéu qua nhat vi cho
ning sudt va cac thanh phan ning suét twong duong
liéu lwong 100% Urea-Gold + 100% Lan, c6 thé do
mat s6 b&o tir nAm Endomycorrhizae va sy xam nhap
vao ré cao hon nén giup cdy lta hip thu dinh dudng
va hiéu sudt quang hop cao hon.

Nghiém AS»(“') Sb fgat Trong ljﬁng
thite bbng/ Cf)ac/ lwgng 1000  suat thye
m? bbng hat (g) té (t/ha)
NT1 603 45 24,8 4.4°
NT2 4720 52 24,0 43°
NT3 520® 43 23,9 4,50
NT4 570® 54 23,5 4.9«
NT5 5792 55 24,5 4.8
NT6 610° 55 23,9 5.1¢
NT7 405 © 46 25,1 29°
F e ns ns e
CV(%) 11,2 | 133 2,46 55

Ghi cha: ns: khdng khac biés c6 y nghia thong ke,
**:khacbiétcdynghia 1%. Cacsotrongcunglcgrcochi
giong nhau thi khdng khac biéz c6 y nghia thong ké.

3.4. Sau bénh

Tinhhinhsdubénhtrongvu He Thu2016: Khéng
c6 dich bénh nghiém trong, chi xudt hién bu lach,
sau cudn 14, sdu duc than, ddm van, dao on 14 theo
quy lut cang bén phan lidu cang cao su bénh cang
nhiéu. Tuy nhién, sdu bénh xut hién khong dang ké
dudingudng gay hai do duoc gieo sathua 100 kg/ha
va duoc phong trir bang thude hoa hoc & giai doan
chuan bi tré nén khéng anh huéng dén ning suét.
3.5. Hiéu qua tai chinh va moi trudng

Nghié¢m thic 80% Urea-Gold +70% Lan so véi
lidu bén cuandng dan 100% Ureava 100% Lanthong
thudng vancho nang suatliatwong dwong nhung tiét
kiém duwoc20% phandamva30% phanlan.Bon Urea
Gold van cho lgi nhuan cao hon 303.500 ddng/ha
so véi bon phan Urea thuong. NAm ré xAm nhép
vao ré&, giup hoa tan dinh dudng kho tan trong dat,
tang trao doi chat va quang hop, cai thién ning suit
va tang loi nhudn (Vi Quy Dong va L& Québc Huy,
2008). Giam 20% lugng phan dam va 30% phan lan
1a rat quan trong trong van dé giam 6 nhidm moi
tredng va giam khi phat thai, hiéu qua nay con cao
hon rat nhiéu so véi hiéu qua tai chinh.



Bang 7. Hiéu qua tai chinh gitra phan Urea-Gold va Urea thuong

Noi dung 80% U-Gold + 70% Lé&n Urea thong thuong Chénh léch
Tong chi phi (d/ha) 19.528.600 19.511.600 17.000
Cong thirc phan NPK: 72-42-30 NPK: 90-60-30
Téng lugng phan (kg/ha)
DAP (kg/ha) 91 130 -39
Urea (kg/ha) 143,6 171,6 -28
KCI (kg/ha) 50 50 0
Tong tién phan bon/ha 3.394.600 3.377.600 17.000
Chi khéac (d/ha) 16.134.000 16.134.000 0
Tong thu (d/ha) 32.370.500 32.050.000 320.500
Ning suit (kg/ha) 5.050 5.000
Gia ban (d/kg) 6.410 6.410 0
Tong loi nhudn (d/ha) 12.841.900 12.538.400 303.500

IV. KET LUAN VADPE NGHI

4.1. Két luan

- B6n phan Urea Gold sau 1 vy & dat phén giau N,
P tong s6 va chét hitu co cho thdy khéng c6 su khac
biét dén dinh dudng dat nhu dam, 1an, chat hitu co
va pH dét so v6i bon urea thudng ciing nhu so voi
cac cong thuc phan Urea Gold khac nhau.

- Phan Urea-Gold c6 sb bao tir va ti 16 xdm nhap
cua nam Endomycorrhizae, sé bong va ning suét cao
hon phan Urea thuong. Pic biét, dbi véi cong thic
bon Urea Gold véi liéu lugng 80% dam + 70% lan cé
s6 bao tur va ti 18 xdm nhap cia nAm Endomycorrhizae
cao nhit, d(‘Sng thoi cho cac dac tinh nong hoc, trong
lwong ré, thanh phin ning sudt va ning suit twong
duong cong thirc bon Urea Gold véi liéu lugng 100%
dam + 100% lan nén tiét kiém chi phi hon.

- Giad phan Urea-Gold cao nhung vgi cong thic
phan Urea Gold véi liéu luong 80% dam + 70% lan
giam s6 luong bon nén loi nhuan cao hon 303.500
ddng/ha so véi urea thuong, va giam 6 nhiém mai
treong do giam lwgngphan.

4.2. Pé nghi

C6 thé ap dung phan Urea-Gold liéu luong 80%
dam + 70% Lan cho canh tac lda ¢ 2 vung sinh thai
phén vu Hé Thu. Cén thir nghiém trén nhiéu ving
sinh thai khac va ap dung lién tiép cac vu khac dé co
khuyén céo phu hop.
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Effects of Urea-Gold45"on rice growth and grain yield

in acid sulphate soils of the Mekong Delta
Vu Anh Phap, Tu Van Dung and Le Hoang Kiet

Abstract

The research was carried out on acid sulphate soil in Hoa An village, Hau Giang province in order to evaluate
the effect of Urea Gold on spore density, root penetration of Endomycorrhizae fungi, and rice agronomic traits,
grain yield. The experiments were conducted in randomized complete block design with 7 treatments. The results
showed that Urea-Gold (Endomycorrhizae) gave high spore density, root penetration and diverse spore shapes of
the Endomycorrhizae. Urea-Gold fertilizer with a dose of 80% protein + 70% phosphorus had the highest number of
spores and penetration rates of Endomycorrhizae; the agronomic traits, root weight, yield and profit were equivalent
to that when applying a dose of 100% nitrogen + 100% phosphorus.

Key words: Acid sulphate soil, Endomycorrhizae, Urea-Gold
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