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T P A A4S B AR (BT) MR R AEBIEE (AgroBRYH P 54 3 Wi R E (Urea) By R . BRBREL
BMHASEESPHFR . HHEBREHRANPHEH>M NG BB E PR ESM AR, KREEER
# Urea BT, AgroBB 4b ¥ 88 % SL/K 15 G0 AR R AR A A0 BB 4 9l 17.6 %,21.5 %A 12.1 %, B .BAEKME BT #
AgroBB MR T R/E,. BE T RSB R F R, A BICK E AgroBB MBRM T BT, ji N & 150
kg/bm M B E A F 225 kg/hm’, RFELD M REHD & 4.6 % ~7.2 Y BBHE 7.1 %X ~9.7 %. BB
R#ELME LD iR HE A BT Ml AgroBBH AR EER. AR BBSHENLET FELAEF SN Y
TS ER. B AgroBB b BB K SHE X AR X S, REFAKTEEXEER EER XS E
FERM KRBT EE B EEMA, KAMEN EERE KBRS EMZEAERMKE"EEBHFEmE. K5¢
MEFI R # f1 BT M52 ¥ 2 . i AgroBB BB MR . AR = AWREFE 5 B R BERARE A AR,
LEORERE BN K EREN. SAWMAE 150 kg N URE) M 40 ¥ BV 30 UM BERS 30 X4

BT B T SR Y () 0 1B AE 4 0 4 D6 00 18 3 S 7 20 0 o0 A it BB SR AR R ALK AR AR B R | .
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1 MRSk

1.1 gtk

PR RO R A R BB K RSB R B L
REBBELOREARl SMAERMFELELNER
di. FELEEB[LEEFTFH 128d.BBLEFHAR
112 d:;BFKRBLEFH 1254 BBLEFH
110 d, PG B A AR
1.2 HBigit

REAENAAREZEERR, RANARX R
H ARE - FHREIKLSEE PEERKE
(Mulching ,M) Fil# #LKE (Paddy ,P) , 5 ~ FHE
£ RS, B & (High Dosage, HD) M & (Low
Dosage, LD) 2 7K, fil & 5 2 Wi iE A 2 & 225
kg, BEE I 150kg; EFHREEHM . BDFEL S

(FengHuaZhan, FHZ) 1 8 & (5§ (YueXiangZhan,
YXZ) 4t B R AR, AR E (Urea, U), & H
BEERE BT MERERKIEBREK (AgroBB).
B4 (Treatment, T)EHE 3 K. EF— XA KB
PLHEES . R B E 1. 3HIEH 2 MEAKFET
KBt . HARME. A E AW 60 kg P,O;,180 ke
KO, i RENTRR 46X MBHEE S KRR
oBENE PO, 2UH RS . HIE RS EL
B 50 % I BRRRE . BT RAULIEHI R 40~45d B
& IRNE(14.74-5-15), Agro BB BELAER % 40~45
dEERESEENCGEERILEKREENEHRE
I Ahig L REEREQ5-0-1594>), PEE
B9 m? CEBRIER P 6 m?), /NX[EILLFE 20 e, &
25 cm FHIZERR B, ML ZZ B M A IBER A 0. 2 mm B
AT B . HL 7 b 2B /D X b - T LR BB R 20
cm, LIRS IE/NREISFE K> BB T

% HXREHELE

Table 1 Design of the experiment and tag of each treatment

R M AT Main factors

M B ¥ Fertilizer

K 5r i AR B it R RE oA R EHRRKEER
Water Urea HEE BT AgroBB
HHRAKH Paddy & # HD f4d4 FHZ T1 T2 T3
BEY YXZ T4 T5 Té
K& LD F4 5 FHZ T7 T8 TS
BF 5 YXZ T10 T T12
M 24 Mulching & HD F4 5 FHZ T13 T14 T15
BEHEL YXZ T16 T17 T18
st LD F45 FHZ T19 T20 T21
BFL YXZ T22 T23 T24

1.3 BkEE

HEHE EEREKERELHOEHAT R
H L 40% . S BERI I 3050, A BER A 30%, i BT
i AgroBB ¥ 7e i B A LU AE M8 X — WKiE A 9%
JERMIELERRE. BE2ELHEMERALHEK
SRS S K R B, 6 R K B S
£ 80%6~90% . HHUKAEAL B (P) X £ A% H LA fif £7
F3~5cm WAKE,WHJE K, WiKei 2 A& T.
BEXBRHRENERKHEBEKET 2 cm 6F.M
b 28 X 48 76 W B P 1R R OK R S HEOK L 3 UL ]
KEEERESOTEHOKER  FRARERE T I EK
MRMERE. AKRE 1 AR TREEY S ES
TEKREHR TR, FBEBE E RN 4 860 kg/hm”,
1.4 it MRABUANR

WO FAERB R KERYE LS 23. 16°,

ARE N3 2FWERFESEX) . RARIELEN
KL, TEEOIME L. 2 RN,
pH{H 5. 7. LK 27. 01 g/kg. 2 & 0. 89 g/kg. &

" SH 29. 00 mg/kg, £ BE 0. 97 g/kg . BB BE 37. 48

mg/kg, B 29. 95 mg/kg.

1.5 RBRARNFKITHHT
HREBERFHEEZ INE SPSS A A MK TR

¥ SPSS 121, # 47 & B # 77 % 4 #7 (GLM Mului-

variate Analysis),

2 HBRE5

2.1 PREFERLBABEN~ROESR

K2R 2004 FREBMBERBHITFR LK™ &
K224 NMLEEKBIHE=BE —C£57.
—~HRANERBYBRKTHRE. KO EH EEE
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Table 2 Grain yield of both 1st and 2nd rice in 2004 kg/hm-
F 7 P RE & 1 4 IR A ER A
Season Treatments Urea BT AgroBB
B 1st nice P HD FHZ 6 215329 7296+11 6 593+87
YXZ 6 604 1-210 6 980+129 7 531156
LD FHZ 6 8024259 7527120 7 399+210
YXZ 6 393239 7703x112 7 522+70
M HD FHZ 7 3924209 6 725+185 6 703£635
YXZ 7 338+162 6 8454353 6 918467
LD FHZ 8 238+61 6 844 £70 6 767+122
YXZ 8 096+ 281 7 374+286 7 322+86
B KG 2nd rice P HD FHZ 5507 113 5 482+£211 4 896+ 48
YXZ 5476141 o 832+154 1 794+181
LD FHZ 6 076=203 L 6694208 5 426 +207
YXZ 567017 £ 105+ 84 5412+118
M HD FHZ 42972270 1281492 1588+ 185
YXZ 1 489+£102 4252+192 4 566181
LD FHZ 4921 +323 | 675180 4571217
YXZ 50234188 4 9114+182 4 600185

i —MEREER 3 MK P .
Note:Each number in above table is average ol three replications.
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Fig. 1

Different letters outside bracket indicate significant

Effect of fertilizer on rice grain yield

dilference between 1st and 2nd rice for each [ertilizer
respectively. Same letters 1n bracket means no significant

difference among fertihizers for 13t and 2nd respectively
M1, TSR ERE AT, 3 FAE R E
ERNERYRBEEKE . BREEMHIERERHY
PR B E R THAS, MR E S 3 K MK KE™

B BT, AgroBB B E R LA AR 1 3K I B9 380 2R
HIFE ., dsb el W, i A IEROH R 40~45 d IKRUE
S B AR R, BT AT LA fa Ak ok RS AR 7 i 7R 60 AR R R
i, AR s, XTI B S AR R
IF) 485 7K F- 0 7= B DR 7K RS e R 4K SB0IE R R T 1k K
IR 5 AR HR A4 P AN R EZ —.
YR, BB T 7 A ST R P 3 P S NS B R R AE
BOoARBETREERERENNENET SRR
A%, B LEHEKG ERHRMMFER
E X — YR B R BN
2.3 KkHEEXKETRHOBH

By % 3 AL, & AR RHAL TR L B ALK AR (PY A
O BE M B RUK B A KRR B A
BEEW, ERELEP M UOHEEREY=H>SP
ALEE, R MR RN P A RRBNE>
M Ab3E;3 MR R A BRAS P B M RELN P &b
BEg>M 4B, HERY KB EKFE. Ureat
M kb P ELES %% Urea+P A0 EHE ™ 19.4 %,BT+M
B BT+P B ™ 5.8 % ,AgroBB+M # AgroBB+P
W 4.6 %, B RhEE AR BHE BT MW= R8O B
5 Urea BT .AgroBB 4% JER M AL FREAHNL P 4L #
BOW SR AR 17,6 %,21.5 %M 12.1 Y, KR
BT =R K. 4 LRTH BREABRELRE



4

RNt Ed Wk

LIREE
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B S BEZEMERE LW R B R TR,
ALK BT M1 AgroBB fE % R KERI S RILT

*3

M LS T MRS B RUR AL T RS B R AR
i AgroBB I R 4E T BT,
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Table 3 Effect of fertilizer and mulching on grain yield of both Ist and 2nd rice

2 e g < st Dif betwien P
Scason Treatments Average yield and M (Sig)
B 1st Rice K # Urea P 6 3(?7 112 1. 000 1 B
M 7 766 112
L BERE BT r 7376 16 o010 |
M 6017 116
FEBIE AgrolB P 7264 72 INGIENY!
M 6 928 72
MRS 2nd rice WK # Urca P 5 682 118 Ho0n0 010 7
M 1 682 118
N4 RERE BT P 3772 98 0, onn oty |
M b330 98
PRI AgroBB P 52286 31 0, Gt oo ?
M 1592 ol

TE ARG P RS SRR DIR T B A& Iy R Brgt it 45 R S Sig <o 05 SRR S H KV

Note; Sig was smaller than 0. 05 and indicated signmificant difference between P and M by use of GLLM Muoluvariate Analysis.

2

LLERYE Sob Sl (o). 9

M#FE4TH. SR RRE R, 3 FAERM
& B CHD) FI & (D) b 28 8] /K #8670 B S 45 &
EER N -BERIIDLABENSHEBEEKRT
HD, B /. e f LD & 3oy ™ &% HD 4 3 &
L6%~7.2%M7.1%~9.7%, i H MR IR & &b
LD 8% R g K. BT f AgroBB #9 K i % %
. AW X EBARR. HHEELEREH

4

WY SN AT 309 M EA B 309 3K
HENE 5 3 i J2 3 B AR LA AR — K A+ 55 20 51
A1 225 kg SR B K RGP R = BE R 8 B 20 B R
150 kg @B MK, BR B 20 WME ] 150 kg S R4 &
b P (R BURE T 225 kg 5B JBE Y T 30 4R
FOUHM T SYU~100 R R ™ &, B AR
Lod: S O w8 W (2 N (e g
BESEAWME RN 150 ke,

£ BHEARGMERAEXBERRYER
Table 1 Effect of fertihization dosage on gramn yield of both 1st and 2nd rice
7 it HD # LD )
sevon renments e im D
HE Ist rice RE Urea HD 6 887 12 0. 027
I.D 7 382 142
tSHEABAE BT HD 6t 96] 116 0,027
LD 7 362 16
FBIE AgroBB  HD 6 936 72 0. u07
1.D 7 253 72
B &S 2nd rice R E Urea HD 1912 118 0011 2
1.D 5122 118
BHARAE BT HD 1962 98 0.014 6
1.D 5 310 28
PBIE AgroBB  HD 1740 51 0. 000 3
I.D 5078 51

FEMARBRMEERFZIRRIT SRENA Sg BI<0. 05, ERLBEAF.

Note:Sig was smaller than 0. 05 and indicated signiflicant difference between HD and 1.D by use of GI.M Multivariate Analysis.
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2.5 mBESMTAKBSEROBE BB EF LB 4. 7%, AgroBB A B [ H1 39 =

MRSAR EEREBAELBAE . EIMHEN  0.5%. AN AL EREEEAEHRB. S WEHAREY
e FESMEEEEASHEGKRFA> AHMTEE5FROEE. N KBREXTERE
BHEKIT ENER NKBHA=BF BRRE BEmE S HARSNE XL EREMKATHE
o, EMBEFEELSHTRERKTEE S, EEEEY BAERKIES  BF &5 MR, iR E b &
BEEH ™ 0.77%, BREH 0.70% ., HEREMN IR MERG T, F 4 o 345 BRBE B A9 6 57 A7 BT 8 5% L 4%
MR E S, FEERBE ™, BT 463 HIR7%E AgroBB b B d, FHEEWREKE T8
W= 1.8% ,AgroBB W= 6.2% ; WA BT 4+ .

£S5 FERANERBEKBENFROER

Table & Effect of varieties on grain yield of both 1st and 2nd rice

* 3l iR ke o2y SE PO hermen FHiz
Season Treatments gYield and YXZ (Sig)
EE8 1st rice K% Urea FHZ 7162 142 0.790 1
YXZ 7 107 142
EHABA BT FHZ 7098 116 0.449 8
YXZ 7226 116
AL AgroBB  FHZ 6 866 72 0. 000 4
YXZ 7 323 72
K £ 2nd rice R#E Urea FHZ 5 200 118 0. 833
YXZ 5164 118
EHAMKA BT FHZ 5027 98 0. 091
YXZ 5275 98
EEBIE AgroBB  FHZ 4921 51 0.734
YXZ 4 897 51

E-amEARAEARTESTGET . EREY Sig§>0.05. 2R FEF.
Note:Sig was bigger than 0. 05 and indicated no significant difference between FHZ and YXZ by use of GI.M Multivariate Analysis.

2.6 KRERMLZEEANKB=RNY N Bi. B X HEAE B K E AR SR 3 MR R
BRE3ASEREN AR -EHLET,E WHZEMZEZRHZEER K&K E R

FE& KA EEMERKBERTRERAE, HRTTESMH.ERAEKG6.7,

{6 R ME T S MR AE 0 A B L R LK 93 22 T B K 3

®6 HMER AKSEERNABBRMLTEERANER/TFR~RHOEER

Table 6 Effect of synergy function of water.dosage and variety on grain yield of 1st rice

%A LM S 25
Items of interaction }‘yp.e._i of Average SE Sig
ertilizer yield

K45 M < MEfE Bt Water management X dosage R#E Urea 7135 201 0.144 9
B HABE BT 7162 165 0.649 3

FERIE AgroBB 7 095 102 0.431 8

KB < iR Water management X variety R#E Urea 7135 201 0.829 1
BHGERE BT 7 162 165 0.247 8

BB AgroBB 7 095 102 0.488 0

HEAE B X 5 fb Dosage X variety R# Urea 7135 201 0.2857
EHABE BT 7 162 165 0.189 7

¥ BIE AgroBB 7 095 102 0.263 4

KA EM X AR B X Sh#h Water management X dosage X variety R#E Urea 7135 284 0.389 7
B HAEE BT 7 162 233 0.899 7

FEBIE AgroBB 7 095 145 0.012 3

H.oEERTEMLER. Y Sig<C.05 1, RPXHEEANROEFBE. Y Sig>0. 051 2RARE.

Note : When Sig was smaller than 0. 05,there was significant difference for the item of interaction by use of GLM Multivariate Analysis.
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Mm% 6.7 Al A, Bx AgroBB 4b B B #9 Kk 5+
X AL R X SR, R RS K B X AE B
e X R Z IR KRS &R B EL W,
Hiiat, EeREABLCRBR, ZHE WM Z H
ZHERZBEMZEERM KB R XLEELW.

B ER . RS EEAEBEMASHAS
FEAE R A RN . B AT LA A R HERE K L
R R BB R, R AT E R P REAAE K SRR
B R A P R, AT LU R —
HRME K™ &,

X7 BRBASEBNABEMNTEEANBBEN~ROEN

Table 7 Effect of synergy function of water.dosage and variety on grain yield of 2nd rrce

% H 5 e s Sl AR B EH
Items of interaction fertilizer Average SE Sig
yield

KB X FEAC &t Water management X dosage RE Urea 5182 168 0.564 3
& A B BT 5 151 138 0. 300 4

WHRE AgroBB 4 909 72 0.000 6

KB X i Water management X variety R ¥ Urea 5182 168 0.290 6
¢ H B BT 5151 138 0.310 3

FiBE AgroBB 4 909 72 0. 890 4

MR & x & FF Dosage X variety R#E Urea 5182 168 0. 496 8
B HAME BT 5151 138 0.533 4

B AgroBB 4 909 72 0.043 4

KB X MR & X f A Water management X dosage X variely R#& Urea 5182 237 0.676 9
B AE BT 5151 195 0.750 3

ERIE AgroBB 4 909 102 0.144 2

EBERTESTHER .Y Sig<0. 05 1 . RPEEMAMAN = HHPHE WD E. Y Sig>0. 0580 ERAEE.

Note: When Sig was smaller than 0. 05.there was signilicant difference for the item of tnteraction by use of GLM Multivariate Analysis.

HEG67 UM, REPHEER. Q. KE
e BN L, BT 4 B & K, Urea £ B K Z,
AgroBB 2L B B /) RS Urea LAY B K, BT
4 PR 5, AgroBB A BB B/ . [HRFFRRER i
W& AgroBB (b B AL HAE A B /N T F X &4
BENZXEERLG T LRER. FAE A BAER
S ok ERNLEERKS . A EF AR
(SEYRK/N, WE 6,7 R FHE. SR k8
ZEMZERNT 3 NMEHLHEN RN SEE,
5 AgroBB 428 & L H AE R M7= B 43 513 Urea
# BT HBA T 0.56%F1 0. 94% . {H & AgroBB %
ZHARK SE W Urea 1 BT 290K /0 T 48. 9%
37 8% RS I A L 30 4B & 5. 27% . 4. T0% A
57.0%.47.7% . HIMCVTHED, 7E 50K G A IR B fl— K
JEH BT HER 45, BRME AL & K28 B kS
il B ¥ 38 HAE F % K T AgroBB A8, {H B £ 4 it
FMER . RM,AgroBB AL BK) SE &/ F Urea Ml
BT 4b5 , RHEAKEMN BT EHMBTHRE,
Ml AgroBB 2t B R F R E. FrLl,AgroBB 7E
BREKMFHE THERTREEB O RN,

3 1 i

MRER. K EHEAMFRE AN 3 KE
. ESCRAGED, EB R ER A A P TR
BEIE 40%~50%, P . KAGFHTEIRE X
S0 E KBUKRRM . RE—EEREFEYE
RERREE., BREHTAFCRPREESEEE
HEE™E R R A 2004 ELRK, EFBREEMN LU
G ERFARCECABRENEM L RRAKEE
Hub i FACK e R EE. fE—BEET B
RERTURERE &, A2 Y+ IR HE 28
o+ 1t A B o B R R K O R B B — 4
Tou e S B AT BB o R R L Ah L K B AR R S R
R oK M RKI RS B &, N,O HE i Bl
PIREEMA (GWP)YEFERE. FHil, AFiEF
PR ERACRREBOI AN FESS %
BAFAERIV A PHERLTFKBAK B . BRE
Y B He = B 200 91 9T g B Bl G IR K A TR G

PRRIBEREHKX, B 20 42 90 FREHR
MIEERELMELEE=""", ik E&& X
T 90 ERMKF . IBAKIGHR G KBE > RIBE 25
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EHEERXE . AFEELHKEREDREMD
R TR A RK KRB B N iR & F e
RERBHEARZ -~ HEMEERAGE. RMEfgy
5B W 0 /UL BRI RON 58 5 Q0] , v 75 B
BB G R R o T — SR X K T R T o A
FEE B AERER T, XFALERE KR
WA UEREFREEE SRV IFERREEXTE
BEARERAEER K=MBRX +REHE%
Froa ABER LB & 5 SR RS HK,
MEREAR TN HETTIWRAKNBIR SREH. R
MR FEELSMEF HYESAUEM 150 kg 4 N
B ¥R & B 3% & T E AWM A 225 ke 4 N 7=
BOX — 55 R 5% 0 R HERE R KK R IE B0 E R
RS, WHER = A X LR IKEN
X, B 4R G E A A DR R R (225
kg/hm*) ¥y 1/3 LA AR KT AR B8 A B
RBEARSAME,.MALEBRELEOCLDW-EEET
KEHELHMHD), KRN EEETREFTH
RAMTFHEKBELE DTG =E . AH
KKK MR FRERE EATREZM T ahFh w9 57 53
B KRR KR &GET . KBHERKS
FHef B R T AR RO R A

KB M ENLEEAARE RS
S AT LA IR B TR R R WK RE .
10 TRT A 7K RS R B AR LK L b A R B

TER P E B b RRER R AL K A B 7E 20 IR
il FH BR A% B ST A A L A AN AL T A B B AR
PR, KA eREERREEES, TR, BT
TE B 5 AR AF 00 T B 7 AT AR B K RS I 5 K . T A
WAAERTLREERA HF T RBEEK BB
JREA B RN 5 B K 7™ B B AR ™
BB/ THE XTRERE THEZ VRGN, R
P X 7K A8 21 0 ik AR R R K 3 B K U™ o A A B
SHEERL.SGE RERKRERAN. BR3
Rt AR R K AR R AR E W, HEE T
PRFE WAL, BT LABR 3 7 O AT B0 07 R A 1
W R A b AgroBB g9 R REAE. U RLAE R
N BABUER 150 kg 41 N #8977 80T 525Uk
Fi 225 kg #E N pyALHE, B, 8 IIER =AM R
B A LR T LR P R 3 SR R RE TR L R R
PR RO S AR P E B, B AU 150 kg N
(PRF) . IFLIIEAE 40% . 43 BERI 3000 A4y BER
30 %6 9 43 FE IR U R AR . W R T SR FH IRTAF 4 ki AL &L A
GBS AH 52 UOR L BUKME RS BOR ™ &
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Yield response of Fenghua Zhan and Yuexiang Zhan to water
management and fertilizer and fertilization as

well as their interaction

FAN Xiao-lin',LIANG Xin-song',ZHOU Shao-chuan*
(1 Fertiizer und Balunced Fertdization Revearch Laboratory SCAU Guang show «Guangdong 310612 Cluna :

2 Rice Research Dustrate < Aeademy of Agowadtnral Saonce of Guangdong «Gaangzhou JGuangdong 105 10.Chine)

Abstract ; Rice grain vield (RGY) response of Fenghua Zhan and Yuexiang Zhan to upland cultivation
with rice straw mulching (M) ,normal lowland cultivation (P).fertilizers (two types of CRF of BT and A-
groBB. urea) .dosages (high amount,HD.225 kg N per hm® and low amount,LI). 150 kg N per hm*) and
their interaction had been studied by field experiments in both 1st rice and 2nd rice in Guangzhou. Results
showed that fertilizers and their dosage had no significant influence on RGY of both 1st and 2nd rice under
either M or P condition. RGY of BT and AgroBB with once basal application was the same as that of urea
with 3 splitting apphecation. For the Ist ricesRGY of M was more than that of PP in urea plots, whereas
RGY of P more than of M in both BT and AgroBR treatments. For the 2nd rice JRGY of P was bigger than
that of M Tor all fertilizer treatments. The vield decrcased by 17.6%.21. 5% and 12. 1% for urca.BT.A-
groBB respectively. Yield of BT and AgroBB treatments in P was higher than that in M {or both Ist and
2nd rice. Between two CRFs, AgroBB was favorable to stabilize RGY eompared to BT. RGY in LD treat-
ment (150 kg N per hm*) was significantly higher than that of HD (225 kg N per hm-). RGY of LD treat-
mems was b 6% to 7. 2% higher than that of HD [or 1st rice and the.corresponding date was 7.1 10
4. 7" for 2nd one. Increase rate of RGY in urea plots at LD was the maximum among the three fertthzers
and no statistic difference between BT and AgroBB existed,neither did RGY for every treatment between
two varieties. There was no significant interaction effect of fertilizers .dosage and varieties and water man-
agements on RGY expect for a few treatments. Among the interaction effect, AgroBB was better than urea
and BT. Therefore . less irrigation with rice straw mulching and urea application of 150 kg N per hm® split-
tng as 10 Y0 of basal .30 1 of topdressing at tillering stage and the other 30 % at the end of tillering stage
was suggested for [st rice production in pearl river delta. For the 2nd rice .one could use the same fertiliza-
tion program except normal paddy water management system at both tillering stage and booting stage.

Key words: water management; dosage; types of [ertilizer; variety; interaction; response of rice grain

vield



