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Abstract: Two field experiments were conducted during late seasons of 2006 —2007 at Baiyun Experimental Station of Guang-
dong Academy of Agricultural Sciences, Guangzhou, China. Tianyou 998, a hybrid rice, was arranged in split plot design ex-
periments with straw mulching as main factor and N treatment as split factor with four replications. There were two levels of
straw management and four N treatments. Straw mulching resulted in significant increase in grain yield at all N treatments. No
significant differences were found in grain yield between three N treatments with the same total N input but different distribu-
tion among key growth stages. Path analysis showed that panicle number per m? had the biggest direct effect on grain yield.
Both maximum tiller number per m? and productive tiller percentage were greater in straw mulching treatment compared to
those in zero-straw mulching treatment. Straw mulching significantly improved dry matter production of rice plants. Leaf area
index, chlorophyll content (SPAD value) . and dry matter accumulation were significantly higher in straw mulching treatments
at key growth stages. Grain yield was positively and significantly related with tiller number per plant. chlorophyll content of
leaves, and dry matter production. Applying more N at early stage had no significant effect on grain yield, indicating that addi-
tional N at early stage was not necessary under straw mulching.
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BN R . Ebr Bt A &4 140 kg/hm? . AL
FAPRZE . N2, B8 2 W6 Uit FH » 7 e 2 3 Ak 3
K RE R N 15 kg/hm? (TG A HEi4 H AL P A (7]
Bt Y o AR L0 o DA 3o A 6 2 6 4 i it 56 AT
N 35 kg/hm? , Hifl 5 N1 AbBEAR R . 552 B it 2 i
140 kg/hm?, N3, 76 F5 58 H b Pk /K W X F
FEA it N 15 kg/hm? (JC g 5 4 H Ak 34 7] 15 it 7]
TR DIVE L8O » B AR HiE A B E N 50 kg/hm? ,
B AEAR A it By SPAD A i 2 it IE . 7E 43 BE b
.8 SPAD{=>39. 7t N 15 kg/hm?, % SPAD {4
<37.Ji N 35 kg/hm? , %7 SPAD {HA T 37~39,Jis
N 25 kg/hm? ; 7 8 53 fb 16 1, #7 SPAD {H =39, jifi
N 20 kg/hm?,# SPAD {H<<37,Jifi N 40 kg/hm?,
#i SPAD A F 37~39.jfi N 30 kg/hm? ; 7 4
W, #7 RS 4F H SPAD {H<C37,jifi N 20 kg/hm?, 7
WA 2. S B it A R 140 kg/hm?

1.3 N=EmH
1.3.1 ZEEH

2006 AFEAEMBLIS 5 d BaEERI L A 7 d B/NIX
GERAA 11 7090 sk EBER (R 48 XM ArBE. T
[[]),2007 4R M E LEEBN A
1.3.2 THhREFrtd@inEai

Hby b T o 0 < 7E 4y BE PO BRI
Sl R0 R L /N XL 0.5 m? A BRAE S,
KK ohok T, 5T AR 4 g it 2R OB EBEAE T
105°C F 47 30 min, 70 CHt+ F{H &, Fr iz .

T AR R A I E - T AAC-100 B i i ARAY



286

(Hayashi Denkou Company,Japan) ] 5£ .
1.3.3 rth %% 4% (SPADH)

5 53 BE TP ) R0 Ak 46 S0 A il A L BN X BE AL
YEHL 5 ¢, M & £ L (SPAD-502 , Minolta Compa-
ny, Japan) 3¢ fx b 58 4 R IF0F ) F 4R 2R i R
W E T 3 AN A SPAD {E R H T %
L3.4 FEHMREAZMZE

B E 0. 5 m? 4 it 25 i, 0 AR AR RL B, T
R RN ZE SR P A R R . SE 0 6 m? AT
FERTAR 7 BORL T4 1 BREE L DU K 43 o 45 550 AR
KRN AV RS .

1.4 HiEsE

B4 R R AE B Excel 2007, 80405 43 #r 4

F SPSS 11. 5,

2 AR50

2.1 BEEBETHMWABIERRERNZMN

HE 1 A LLE L 7E 2006 4R, A &1 NO &b
FELBRIF R BY B CAT 7 D A o H Al Ao 39 RS A b PR
MR BE RS ] B v T OO R RE A H AR B N1UN2 F
N3 jife 20 Ak B . A B34 B RN JG RS 53 HH Ak B ) 25 BE K
BIME7d3 54 d 225 AEE. SABMZEER
15 I A B e e DR 1 o 14 AE LR S 33~ 40
d i) ZEBERGR 3 e KA Z )5 B i b

FHIORE 52 ] 7 o 1) T L PR T AR e 22
BERURS PR A e . R 1 o] LLE 1, 2006 4F
e 0 I FH 4D 3 ) o e 2R BERIOY 2 368. 58 4~ /m?,

300 600
Ng 250 500 F
o)
2200 | 400 }
=
i=
5150 | 300 |
7
@ 100 200
il
50 100 |
0 0
7 20 26 33 40 47 54 7 20 26 33 40 47 54
RPN FUENEPN 3
Days after transplanting/d Days after transplanting/d

B 1 RE NI TAEE W T AR % BE 509 %A (2006 )

hE K RGBS (Chin ] Rice Sci) 45 25 4545 3 W (2011 4E 5 J)

Fb T LA H AL B 363,02 AS/m? #1500 (F
=0.218,P=0.672), FHHRLIA H AL 1) A 2 1
J& 66,200, L CRG R IR AL BRI 64. 20048/ 2 N E
A (F=1.191,P=0.355), 2007 4F [y 45 5 i 3
AH A

N1.N2 F1 N3 &b 2 ) fe i 2R BERUR & = T A e
FABAY NO A, {H N1,N2 f1 N3 kb2 [0 %A
ST AU A N2 R N3, IR R 2R BE K
JEAENL 2, PIAEMEER—3% Gk D,
2.2 BEBEZLHMWKBi LT THWRE.HER
BHEHRESENTID
2.2.1 strt@AR4g R (LAD 8 %R

MFE 2 FTLLE 1L 7E 2006 4E 4l AR Y L RS 506 H
) LAT 25 5.18, b JC % ik M A #E Y 4.39 &
17.9% , 22 - B #(F=6.168, P=0. 020), 2007 4
A R H 2 5 R 8 B 3 K (F=6.008, P=
0.092) . W47 35, i 50 ik HH AL 240 A8 5 LAT
4. 60, Fb JO G H0 I8 H AL F Y 4. 06 75 13. 3%,
2.2.2 et E 4% (SPAD)##a

2 3 ] LI Y, 2006 4F 43 B rb 35, i 5206 H
AL AL B SPAD {57 ¥ {8 73 51 24 34. 08 Al
BM AT HEIEERE T 1.9%. 2R EFH (F=
29.60,P=0.012) ; 7EFH 431k 1 1) . % B34 H A G #5
WA AR FE A SPAD {843 5] 4 35. 71 A1 35. 25, i
HWEHERET 1.3% . HER AR H(F=8.19,P
=0.065) ; 7¢ fil B . 5 =038 H A0 JC A BT 08
SPADE 43 %Il 41. 72H140. 80, /i #% )5 #H 42 &

500 600

N2 [ N3
400 F 500 |
400
300 f
300 f
200 f
200 f
100 f 100
0 0
7 20 26 33 40 47 54 7 20 26 33 40 47 54
UL NEPN 3 UUSERS o
Days after transplanting/d Days after transplanting/d

Fig. 1. Effects of straw mulching on tiller number of rice under different N treatments in 2006.

SI—TREILH; S2—RF A H ;T [H.

S1, Zero-straw mulching; S2, Straw mulching treatment. The same as below.
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Table 1. Effect of straw mulching on maximum tiller number and pro-

ductive tiller percentage.

i 130 e R
Maximum tiller  Productive tiller
Year Treatment
number per m? percentage/ %
2006 S1 363.0 a 64 a
S2 368.6 a 66 a
2007 S1 274.0 a 69 a
S2 286.0 a 69 a
2006 NO 206.6 b 75 a
N1 409.0 a 64 b
N2 421.5 a 59 b
N3 426.0 a 63 b
2007 NO 179.5 ¢ 80 a
N1 343.3 a 62 b
N2 301.8 b 70 b
N3 295.5 b 64 b
[] —4F 1) [6] — 5 J5 BRAR [R) 7 8 RORAE 0. 05 KF L E /AW
&, TR,

Values in columns followed by the same lowercase letters in a
year are not significantly different at 0. 05 level. The same as in ta-

bles below.

x2 BELHAMNKBEBHERELNZIE

Table 2 . Effects of straw mulching on leaf area index of rice.

A Jib 7 g Ly %ﬁﬂ?ﬁﬁ%ﬁ I
Panicle

Year Treatment Mid-tillering Heading
initiation

2006 S1 0.33 a 2.96 b 4.39 b

S2 0.40 a 3.53 a 5.18 a

2007 S1 0.66 a 2.59 a 3.74 a

S2 0.64 a 3.00 a 4.03 a

2006 NO 0.19 ¢ 1.51b 2.19 b

N1 0.36 b 3.88 a 5.77 a

N2 0.42 ab 3.41 a 5.54 a

N3 0.50 a 4.19 a 5.63 a

2007 NO 0.36 b 1.68 ¢ 2.23 b

N1 0.65 a 3.42 a 4.43 a

N2 0.72 a 2.84 b 4.59 a

N3 0.87 a 3.23 ab 4.29 a

T 2.3%.ZR K88 EKF(F=2605 P=
0.015), 2007 4E 5 2006 43 AH A .
2.2.3 MARBFHMRBREG

T AR B R b 3 T4 e 3R ) S e
KRR = = I ) 3 Atk . 2006 4E G b 1 E T
JoH A 43 BE TR R LA S TGRS BRI Ak B 2 (]
ZFARFE(F=4.33,P=0.129) ; B L 46 AR5 5
i FH AR R b BT B oF- 44 0 1655 kg/hm?,
F G AR 5 IR FH A 3 (1342 kg/hm?) 48 % 23.3%, %
S E(F=15.21, P=0.030) ; fili f 1 & 34 [ &b
FE A M BT P BTy 5835kg/hm? , L TG B IE

®3 BEIHMNKBHAMHEESE (SPAD H)HHMK
Table 3 . Effect of straw mulching on chlorophyll content of rice leaves

(SPAD value).

A0 Jib 7 g %ﬁﬂ?kﬁ%ﬁ R
Panicle

Year Treatment Mid-tillering Heading
initiation

2006 S1 33.44 a 35.25 a 40.80 b

S2 34.08 a 35.71 a 41.72 a

2007 S1 36.17 a 32.70 b 41.87 b

S2 36.44 b 33.69 a 42.54 a

2006 NO 31.53 b 33.94 b 36.97 b

N1 34.62 a 35.99 a 42.65 a

N2 34.23 a 35.92 a 42.92 a

N3 34.67 a 36.06 a 42.51 a

2007 NO 35.74 b 31.68 b 36.92 b

N1 36.40 a 33.94 a 44.22 a

N2 36.38 a 33.40 a 43.86 a

N3 36.71 a 33.77 a 43.83 a

x4 BEBSTHWKBETURRERENEN

Table 4. Effects of straw mulching on dry matter accumulation of rice.

kg/hm?
N\ B i/ N
TS I e I T TV e
Mid- Panicle
Year Treatment Heading  Maturity
tillering initiation
2006 Sl 246 a 1342 b 5259 b 7878 b
S2 265 a 1655 a 5835 a 8560 a
2007 S1 254 a 2253 a 5069 a 7416 a
S2 215 b 2352 a 5428 a 7976 a
2006 NO 143 b 673 ¢ 3011 b 4641 ¢
N1 269 a 1691 ab 6436 a 9908 a
N2 299 a 1687 b 6261 a 9336 ab
N3 330 a 1942 a 6479 a 8992 b
2007 NO 129 b 1342 b 3292 b 5483 b
N1 260 a 2800 a 5949 a 8597 a
N2 259 a 2460 a 5912 a 8751 a
N3 289 a 2608 a 5842 a 7954 a

M AL PR (5259 kg/hm?2) #E5 10. 9%, £ 7 5 & (F=
15.02, P=0.030) 5 B 24 101 5 HE 3 FH A 340 ) b | 5
TRy 8560 kg/hm? , b o #E ik H AL (7878
kg/hm*) # @ 8. 7%, 5 B F (F=14.19, P =
0.033), 2007 4F ) b3 T4 1 i L B 43 BE v 1
F A Kb AR TR B A Ak B AR R4 0 1E Ll
Tl R A 1 b R T ) o T e A AT O A
P F JOAE A H AL, 5 2006 4F &3 A [R] L (0 22
SERIB R L F KGR O, AL, T R R
RS2 A e 3 FH i g 7 k10 o A
2.3 BEEBETHMKBEENHIE
2.3.1 SFEAAMARRZG A

TR — N AL, g 50 ad Ak 3 e 45 7 6 4R
o T IO B AL B AN ] EUAL B A () 45y e B —
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Table 5. Effect of straw mulching on grain yield and yield components of rice.

ey e 5 40 2 N ib A AR g L R gE R TR e
Straw Effective panicle  Grain number Seed setting 1000-grain Yield
Year N treatment
treatment number per m? per panicle rate/ % weight/g /(kg + hm™—?)

2006 S1 NoO 142.0 ¢ 110.3 ¢ 67.2 a 21.81b 2308 ¢
N1 243. 3 ab 155.2 a 58.5 b 22.56 a 4962 a
N2 236.0 b 163.1 a 57.6 b 22.35 ab 4952 a
N3 260.7 ab 154.6 a 54.8 b 22.57 a 4948 a

SEH Average 220.5 145. 8 59.5 22.32 4292
S2 NO 162.3 ¢ 135.8 b 67.2 a 21.89 b 3241 b
N1 270.4 a 161.6 a 57.2 b 22.29 ab 5548 a
N2 254.8 ab 164.0 a 57.5 b 22.36 ab 5348 a
N3 270.8 a 154.9 a 58.0 b 22.26 ab 5424 a

S Average 239.6 154. 1 60.0 22.20 4890
2007 S1 NO 135.9 ¢ 118.7 b 76.8 a 22.32 ¢ 2598 b
N1 213.2 ab 136. 3 ab 67.2 b 22.74 abce 4579 a
N2 196. 8 ab 135.1 ab 68.2 ab 23.08 a 4498 a
N3 183.0 b 140. 3 ab 68. 4 ab 23.12 a 4315 a

) Average 182. 2 132.6 70. 2 22.82 3998
S2 NoO 146.5 ¢ 150.2 a 66.8 b 22.60 be 2999 b
N1 209. 2 ab 137.6 ab 66.1 b 22.81 ab 4606 a
N2 222.1 a 147.1 a 65.1b 23.00 ab 4520 a
N3 194. 8 ab 147.8 a 63.8 b 23.18 a 4477 a

Y Average 193.2 145.7 65.5 22.90 4150

(R 5). 2006 AFEFEAF ™ 5, A B 6 H AL 4890
kg/hm? , H JC 7% %0 38 H AL B (4292 kg/hm?) 2 &
14.1% , &% B2 (F=13.89,P=0.001), 2007
AR R L H 22 57 oK 08 B KO,

2006 5 2007 W4ERY 3 A (N1,N2,N3) kb
B 7 AR R 2 TN (N0 Ab L 3 it
AR Z E R R 2 RN

2006 4, i B A H AL B A A R0 AR L A ROk Bk
FNGE 23R 43 3] U GRS 534 FH AR PR &7 8. 60,5, 7%
0. 8% . H 22 5 ¥ A Gk B 3 /K-, TR0 5 W LT 6
ZE5¢ . 2007 45 RE R A AL A A RO E L B AR
HOM TR0 E 43 0 B UG RS EAE AL HRER 6. 006,
9. 9% M 0. 3% , Ho o A FlR B 25 Sk B B K OF (F
=5.475,P=0.026), {HAF R0 H AL 45 508 L
TCREH A AL FRAK 6. 6%, Z R & (F=4.273,P
=0.047),

L5557 T A B S R A H AL B R R
4520 kg/hm? , L JCRE B34 H AL B (4145 kg/hm?) 2
B9.0% . Z R FE(F=36.56,P=0.0091);NO,
N1.N2 F1 N3 &b H i 7 5 43 51y 2786,4924 4830
14791 kg/hm?, N 4b B 2 0] 22 7 4% & 3 (F =
147. 46, P=0.000) ; F HL & H b B 5 48 Z [6] (1) 28
HAE B2 (F=12.86,P=0.0371) , i B % 2 14 [

Xof 77 i A RO AE AR 0y ) A 22 S5 NOAL 315 4 4y 22 (1]
(938 HAE L B 2 (F=4.65,P=0.0315), % 8] N
b SRR AE AR AR A K 22 s FE A 5 N &b
HZ A2 BAE AR % (F=0.894,P=0.451),
Yo B TEA IR I 25 1 T A R A 3T 77 o 1 B2 R AR 2
N K1 52 1)
2.3.2 FELFEMABEGMESANABZS
#r

TE 2006 4, £ 77 5 b B 2R 5 77 B I A 06 R AR
hr A RO E 0. 9465) > FF TR KL (0. 7865) > 455K
FK(—0.6209) > TR & (0.5285), 7= 54
B A BB FIORN TR FE 2 IR G T 5 4 5 B A A
K(F6), HES™RMXRECNHY L EH 1001
KO, TR E 5 7= A el Ik B 5 00 B KT
IR AR A RO TR E Y R A G
15 2007 48, & A H R 577 8 AR BN
A AL FEH (0.7590) > T ki #E (0.4791) > i £k
(0.1921) >4E5r 2 (—0. 1513) ,th L G 45 s % 5=
RGBT, RS A RO TR E 1 OC R
i R V) 8 B 2 SO B KT S SR 5 AR
PEE R RERLAL TR Y ARG, AR ZE ALt
— B AR SRS 7 B AH DG R B OR L JF LA
S8 5y 7 DL R CH: A A i PR 2R A A O
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6 FEHBARMNTFENEHEHEXREH(n=32)
Table 6. Simple correlation coefficients between yield components and grain yield (n=32).
LY A AEEL TR K 4908 TR -
B
Coefficient of Effective panicle Grain number Seed setting 1000-grain Vield
ie
correlation number per plant per panicle rate weight
A SFEB Effective panicle number per plant —0.0163 —0.1512 0.5240* 0.7590* *
T3 fE R %X Grain number per panicle 0. 6404 * * —0. 4475 * 0. 0044 0.1921
2552 Seed setting rate —0.6935* * —0.7352" " —0.3248 —0.1513
T i 1000-grain weight 0.5219* 0.4574* —0.5600* 0.4791*
Fe4E Yield 0.9465" * 0.7865* * —0.6209" * 0.5285"

F LIk 2007 AEEHE . 28 T 05 O 2006 AE R ., 7 A B EOR B IR 0,05 F10. 01 K. E 8.

Data of 2007 is in the top right part and data of 2006 is in the left lower part.

same as in Table 8.

*, * * Significant at 0. 05 and 0. 01 levels, respectively. The

x7 FEHBEREFENEESW
Table 7. Path analysis of the yield components and grain yield.
IERSREE —H AL — T FERL AL B ETS — TR
1) 57 - R , | A
Coefficient ~ —Effective panicle—>Grain number —Seed setting —>1000-grain
Year Factor
of correlation number per plant  per panicle rate weight
2006 A 3L Effective panicle number per plant 0. 8595 0.2995 —0. 2464 0. 0339
AR EL Grain number per panicle 0. 4676 0. 5504 —0.2612 0.0297
4550 % Seed setting rate 0. 3553 —0.5961 —0.3438 —0.0364
Tk #E 1000-grain weight 0. 0650 0. 4486 0.2139 —0.1990
2007 A W FEEL Effective panicle number per plant 0.7037 —0.0042 —0.0178 0.0772
FFE R EL Grain number per panicle 0. 2554 —0.0114 —0.0525 0. 0007
#5592 FR Seed setting rate 0.1173 —0. 1064 —0.1143 —0.0479
T ki B 1000-grain weight 0.1473 0. 3687 0.0011 —0.0381

RS FESARLEFHHARER HEZSE. TYRRRERS

LEREEHMEXRH(n=32)

Table 8 . Correlation coefficients between grain yield and leaf area index (LAI),chlorophyll content (SPAD value), aboveground dry matter (DW)

and tiller number at different growth stages (n=32).
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M43 % &1 SPAD 0.682* 0.772** 0.921*~
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ZKBERL Tiller number 0.489 " * 0.860" * 0.734%*
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