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ANXTHA 48 m?, 3 IKEH.

2009 4 3 ANERE, EREMAEDTAY 3 A 21 H.
3031 A4 110 H, PR TSGR T Uk
RSN 3 H 10 Hy 3 H20 HAT3 A 30 H.

2010 4F S ANFEFIH, EH#k. SRR Tk dd 3 Fi
Pk ¥k 3 H20 H. 3 H30 H. 4 H10 H. 4
H 20 HA 4 H 30 H.

1.3 HEEE

RERL i F 22 4m 44 (Ve e TR AEATT) . SRl
JIEE 288 kg/hm? (41 ND, 22 LB, 55 1 IR BENIE.
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5, BE SN 60, 45, 45, 69 Al 69 kg/hm?;
MR 72 kg/hm® (P,0s), AXPBAEREAE 1 Uit s
IR R 195 kg/hm?® (K,0), 20300, fRAEIEAM AL
HE 3 Wi, By n ok 45, 75 F1 75 kg/hm?. FE
TR 195 kg/hm?, TSk ZFREFFRIG 15 ~ 20 Kt
172.5 kg/hm?, {ERE Sk ZRafs] 45 2R AR SkZRalk
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FEfG 20 K. AP AERGZE . BRI, SRR
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PR A e (E S 2RI A R R A A A
DXcE], B, e R RSN m?
PERp, DR REEE SRR G55 TR
1.5 HUES

ISR SPSS 16.0 BEAT, A% 11 2 5+
JKFH LSD LT W AR (P<<0.05), BN
Origin 7.5 #PF5E %

B,

2 FER5HMh

2.1 IEBNBERBNEFHESLREREST
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TRk AR R A 3, T R AR B R S
PN TARIAFAE 2257 (R 1 FI3R 20, 1E 2009 4EH
F AL BEAT R 5 21 2 BE RS I 2 A S s TR
AN AR A, AH AR SR AE T 5 R0 P AR 40 5 30
HEAR IS AR IR LA RN T AR >, PRk
JER PP Sy Y RHNE Sy IR SNE S = N 7 N 57
DT 20 KEEA (3 1); 2010 4ER, HIRALFER
FAEB M BREC S MR TakdE 2= 5 AR, g
B REECIOBFIN TG>T 7 KA (R2)e A
() 38 S 00 22 B R BRI —, SRR R ) A HE A1
SKZEAE o JH T AR R SR (0 K S i S R A AR
Fe e iR A e, et 2010 46, 3 H RAJRT4 Ak
AR ) A FR PRI O TR U ) AR, T A R ) Ak
B T LA SL R S SR AR R OB RO R
A, RS PRSI R AK (R 2).
2.2 AEIFE 7 R FAHEER 3R B Ok R B 22 M

TR FR B IR R E SR AR, X TORE PR
SEAEZEM, AP 7 R0 52 ma - i FL
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BRATH I T 42.3%. 36.9%- 26.0% 1 45.0%;
AeFEd, 5N T AL, B R B 2E
FHREFIRESL 23 0 PR T 55.7% 43.3% 1 57.8%, bk
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20.7%- 48.1% Fl 41.4%, A5 TEET 21.3%.
26.2%- 11.9%. 36.4% F1 40.1%; FAERER AR,
LA AN A - T AR R B N TR 20 S B T 6.2%
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Table 1 Growth stages, solar radiation and temperament changes in main and ratoon in 2009
AT B KBRS E IEE; ] PRI T kA
3/21 3/31 4/10 3/10 3/20 3/30
R E K (D 66 62 69 58 56 58
5y Bk P (0O 20.0 21.0 233 18.8 19.8 22.1
Himemiih g (T 25.8 26.9 29.4 24.6 25.7 282
HEAGHLE (T 15.5 16.5 18.6 14.3 153 17.4
KBRS B R (MIm®) 1042.3 10423 1285.1 1030.3 1030.3 1273.1
BB (T 659.5 684.7 920.9 647.5 672.7 908.9
g2y e RE (D 13 10 10 15 17 20
A5 HoPI3E (T 232 25.1 29.3 22.7 24.6 28.8
Himemih g () 29.1 30.5 34.4 28.6 30.0 33.9
HEAGHLE (T 18.9 20.8 254 18.4 203 24.9
KBRS B (MIm®) 230.2 179.2 189.7 2152 164.2 174.7
BB (T 172.0 150.6 192.6 157.0 135.6 177.6
PATHIE RE (D 35 35 26 46 49 51
Eilips e P (OO 28.1 28.6 28.5 29.3 29.8 29.7
Hiemiih g () 32.7 334 31.3 33.9 34.6 325
HEAGHLE (T 24.0 242 26.2 252 25.4 27.4
KBRS B R (MIm®) 628.8 678.5 226.6 649.8 699.5 247.6
HRBE (T 633.6 650.5 481.6 654.6 671.5 502.6
HAEF) RE (D 30 38 40 37 40 42
A P (OO 28.4 28.7 28.4 28.9 29.2 28.9
Himemiih g (T 33.4 342 33.9 33.9 34.7 34.4
HEAGHLE (T 26.0 25.6 25.0 26.5 26.1 25.5
KBRS B (MIm®) 413.4 571.9 661.4 408.4 566.9 656.4
BB (T 551.7 712.1 734.9 546.7 707.1 729.9
SKTETE A F RE (D 27 26 21 28 32 32
PR FEHARLY] P (OO 28.6 27.9 27.7 29.7 29.0 28.8
Hisemiih e (T 34.6 33.8 33.6 35.7 349 34.7
HEAGHLE (T 24.6 24.1 23.6 25.7 252 24.7
KBRS B (MIm®) 506.7 461.8 371.4 520.7 475.8 385.4
BB (T 500.9 464.3 371.6 514.9 4783 385.6
T REA R 2 RE (D 30 32 25 34 33 36
FRAERE A P (0O 27.2 24.0 232 26.4 232 22.4
Himemiih e (T 33.0 29.9 28.8 322 29.1 28.0
HIAGHRE (T 234 20.0 19.5 22.6 19.2 18.7
KBRS B (MIm®) 486.3 461.8 338.1 4733 448.8 325.1
BB (T 517.2 449.1 331.2 504.2 436.1 3182

e BRI /H, FRR.

N LARABEFEAR T 9.9%, b5 N RS IC B2 % 5.
2010 “ERSLFR T, SN TARIEAHEL, BRI SR
WENEET 41.2%, B N TR BAT B 2 5

FRARE T EARRFIIR 53 75 LE N TARIEREAR T 46.5%
16.0% o A~ [R14 J 2 18] Sk 2 A AN 115 A e 1) SR B S B
H S AR o 4 2R R
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Table 2 Growth stages, solar radiation and temperament changes in main and ratoon in 2010
HM B RACFIR K s HI% PRI Tk A
3/20 3/30 4/10 4/20 4/30 3/20 3/30 4/10 4/20 4/30
EiAg i RE (D 70 68 70 61 70 68 70 61 70 65
53 BRI HATFBREEE (CO 17.5 19.4 20.9 22.4 23.9 19.4 20.9 22.4 23.9 25.1
H i (O 227 24.5 26.0 27.5 29.0 24.5 26.0 27.5 29.0 30.2
H B AR (T 13.5 15.6 17.1 18.6 20.1 15.6 17.1 18.6 20.1 21.3
KIS BE (MIJ/m® 15607  1660.0 16750 1690.0 17050 1660.0 16750 1690.0 17050 1717.0
R (T 5237 6389 6539 6689 6839 6389 6539 6689 6839 6959
53 BERE I E RE (D 11 12 9 12 15 12 9 12 15 17
P HATFBREEE (CO 23.4 23.6 24.5 25.4 26.3 23.6 24.5 25.4 26.3 275
H i () 28.1 272 28.1 29.0 29.9 272 28.1 29.0 29.9 311
H B AR (T 19.4 21.1 22.0 22.9 23.8 21.1 22.0 22.9 23.8 25.0
KRGS B (MI/m®) 346.6 2472 2662 2852 3042 2472 2662 2852 3042 3162
R (T 147.4 163.3 182.3 201.3 220.3 163.3 1823 2013 2203 2323
f &R RE (D 32 30 30 32 34 30 30 32 34 36
i HATFBREEE (CO 26.5 28.0 293 30.6 31.9 28.0 29.3 30.6 31.9 329
H i (O 30.7 326 33.9 352 36.5 32.6 33.9 352 36.5 375
H B AR (T 23.4 24.6 25.9 27.2 28.5 24.6 25.9 27.2 28.5 29.5
KRS B (MI/m®) 678.1 7362 7512 7662 7812 7362 7512 7662 7812 7912
R (T 527.9 5404 5554 5704 5854 5404 5554 5704 5854 5954
i S RE (D 33 36 30 31 33 36 30 31 33 35
PR HATFBREEE (T 30.1 30.1 314 314 327 30.1 31.4 314 32.7 33.8
Higmi g (C) 36.4 36.5 37.7 37.8 39.0 36.5 377 37.8 38.4 39.5
H B AR (T 25.5 25.4 26.8 26.7 28.1 25.4 26.8 26.7 28.1 29.2
KRS B (MI/m®) 4864 6468 4994  659.8 5124 6468 4994  659.8 5124 5224
R (T 663.3 7223 676.3 735.3 689.3 722.3 6763 7353 6893  699.3
KRR A 2 RE (D 26 20 25 31 29 20 25 31 29 27
TRAAE SR HATFBRREE (T 28.5 27.7 27.9 27.1 27.3 27.7 27.9 27.1 26.3 25.9
H i (0 34.1 33.0 33.5 324 32.9 33.0 33.5 32.4 32.9 325
H B AR (T 24.6 242 24.0 23.6 23.4 24.2 24.0 23.6 23.4 23.0
KA SR (MI/m®) 5619 5746 5459 5586 5299 5746 5459 5586  529.9 5179
R (T 480.5 3548 4645 338.8 4485 354.8 4645 3388 4485 4365
TR Rl 2 RE (D 30 31 32 33 31 31 32 33 31 29
TAAE A HATFBREEE (CO 23.9 22.7 21.9 20.7 19.9 22.7 21.9 20.7 19.9 19.7
Higmi g (C) 29.3 27.5 27.3 25.5 253 27.5 273 25.5 25.3 25.1
H B AR (T 20.4 19.5 18.4 17.5 16.4 19.5 18.4 17.5 16.4 16.2
KRS B (MI/m®) 5456 555.1 5246 534.1 503.6  555.1 5246 5341  503.6 4916
AR (C) 4168 3943 3958 3733 3748 3943 3958 3733 3748 3628

2.3 FTREMEARNMBAXNEMENAREEN

0

AN [l Fofb 75 ORI 33 2 S Sk R A 1 A R 25 A
HIIM A RN (R4, 12009 4 KLFREH 7 BE.

P RESRA GRS, B AR 0 Lo N TR AR T
48.2%-. 34.4%. 12.6% Al 15.8%, POFIIZEDEE. Tk
TR 3 HI AR T 29.5%. 30.1% F1 6.7%; Fit
i, BERERMN THSEAAEAE B 22, (AR 2F
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Table 3  Effects on source-sink changes under different planting patterns and seeding stages
Fy MR Y SLFRE AR 2 DRSS TR FHAERE I TR THAERE SR

CH/FD PEE R AR MR R (10%hm’) AW HRE WER AR (10%hmd)
2009 IEE 3/21 325b 5.84b 834ab 7.74a 3.58a 253.74b 23la 4.82a 22la 0 293.54a
3/31 320b 746a 789b 5.69b 3.48a 374.63 a 211b 278b 1.87b 0 260.66 b
4/10 3.89a 6.14b 860a 4.05c 243b 373.86a 245a 275b 193b 0 262.29b

SR 3.45 6.48 8.28 5.83 3.16 334.08 2.29 3.45 2.00 0 272.16
BT 3/10 247b 6.08b 885a 510a 447a 377.65b 383b 6.15a 290a 0 31540 a
3/20 2.12bc 3.68c 847ab 456c 245c¢ 435.07 a 424a 555a 279b 0 271.33b
3/30 398a 7.83a 726b 489b 343b 447.58 a 33lc 261b 2.l6¢ 0 263.57b

P 2.86 5.86 8.19 4.85 3.45 420.10 3.79 4.71 2.62 0 283.43
N EHeAd 3/10 1.82b 4.16b 9.11a 5.03a 24la 548.16 a 480ab 629a 583a 0 32170 a
3/20 149b 3.06c 846b 291c 237b 39191b 537a 7.65a 6.05a 0 278.24b
3/30 272a 5.6la 9.11a 3.62b 237b 402.11b 534a 430b 234b 0 306.77b

SR 2.01 4.28 8.89 3.85 2.38 447.39 5.17 6.08 474 0 302.23
2010 H% 3/20 252b 3.70c 733a 433a 3.60a 296.73 b 445a 691a 278b 0 283.17a
3/30 242b 3.89c¢ 5.11c¢c 330b 145¢ 32320a 44la 68la 242b 0 282.39a
4/10 295a 647a 754a 3.56b 3.07b 35145a 3.57b 6.64b 322a 0 192.32b

4/20 1.56¢ 4.13¢c 690b 4.05a 3.63a 181.02 ¢ 320c 636b 1.88¢c 0 152.19¢

4/30 2.84b 595b 640b 226c 1.53¢ 104.09d 3.06c 532c¢ 091d O 141.08 ¢

RE] 2.46 4.83 6.66 3.50  2.66 251.27 3.74 6.41 2.24 0 210.23
Pk 3/20 2.12b 476a 791b 6.17a 392a 832.04a 5.65a 6.69b 3.7la 0 447.26 a
3/30 233a 382b 824a 40lb 1.81d 407.10b 547a 7.64a 349a 0 390.66 b

4/10 1.6lc 394b 784b 4.54b 3.40b 336.51¢ 402b 733b 328b 0 32430 ¢
4/20 229ab 3.80b 6.78c 3.71c 2.64c 296.59d 3.06c 552c¢ 273c¢ 0 268.89d
4/30 233a 3.67c 624d 3.04d 1.84d 276.12d 278d 526c 228d 0 221.14d

P 2.14 4.00 7.40 4.29 2.72 429.70 3.74 6.49 3.10 0 330.45
N EHeAd 3/20 287ab 491c 88%a 6.78b 4.70b 533.40a 478a 7.14a 496a 0 52279 a
3/30 2.04c 594a 8.18b 620b 4.07c 479.79b 416b 733a 3.09b 0 443.03 b
4/10 2.78ab 534b 895a 7.10a 451b 539.85a 408b 699b 3.65b 0 409.01b

4/20 3.03a 536b 823b 7.8la 5.66a 407.11¢ 3.58de 6.65b 3.32b 0 301.34¢

4/30 290a 5.57a 7.76c 582c¢ 3.78c 177.48d 3.14c 6.08c 2.05c 0 289.92 ¢

Fy 2.72 5.42 8.40 6.74 454 427.53 3.74 6.84 341 0 393.22

Ee RHNE PR RO AN FRR N 22 50K 5] P<0.05 BE KT, FRIF.

S Al BRI SR 1) A A T LN T R A 40 oD
23.7%- 36.2% F1 35.0%. 2010 4ELZFE4 4 F Wh AR
) Ah 7 e 22 AR fE R ARE, AR
FRAE & QB AR & M A 50 W 2K T N AR 7
L, HANTRIEAAL, BRI EY) AL 2 0
B T 53.2% H1 30.0%, 7RI 43 5 FEAK T 38.8%
A 26.2% HEFRIADHIFACT 24.2% F1 21.9%, Sk
W IR T 43.4% A1 37.1%. ANEIEIZ 18] (44
HAANKZ BRI 3 N 4 1 AR A
B R TR AL R

AN )RR 5 SORR S Sk ZERE A P AR RS & A
HIERR BB WL 5, 7E 2009 4ESL ARG 4 BE
PO BERI A, R LE N Rk A 2 0 B AR T
52.5%- 29.9%-. 21.6% Kl 24.4%, PALINIZEDBE, K
TR AR T 24.7%- 25.5% F1 9.6%; FE
e, BEREME RS, ARSI LL A T
BRI T 24.6%- 22.4% F120.0%, PB4 50 R %
T 34.6%- 43.4% F1 24.0%. 2010 1L ZERE AR
R Y] v A 1 B R I LN TR A PR A T
11.7% F1 6.5%, {EdERM, 5N THSEMLL, ERA
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Table 4 Effects on biomass changes under different planting patterns and seeding stages

Ffy Tk iz SRR (kg/hm®)

ARG AR (kg/hm®)

sk GUVED Sy # Bl WK e Bl il WK I
2009 3/21 1083.14a 2489.86a 5877.16b 7860.97b 10611.46b 2078.26b 3680.85a 4801.62a 7841.96a
3/31 891.68b 1706.72b  6685.84a 8789.61a 1147744b 249435a 354983 a 4293.89b  7663.78b
4/10 1033.11a 1652.74b  537898b 6981.25¢ 13404.79a 1737.12¢ 2378.99b 2967.02¢c  7700.21b
ST 1002.64 1949.77 5980.66 7877.28 11831.23 2103.24 3203.23 4020.84 773532
PR 3/10 1364.71b  186848b 5927.97b 922361b 1241044b 1886.42b 2462.14b 2910.57a  9007.72a
3/20 980.89¢c 1547.13b  5852.04b 9783.04a 13287.05a 2101.99a 2625.85a 2853.84a 692850b
3/30 174580a 2818.03a 6236.57a 912496b 1361621a 1613.75¢ 1956.68 ¢ 233551b  7211.59b
ST 1363.80 2077.88 6 005.53 9377.20 13 104.57 1867.39 234823 2699.97 7715.94
AT 3/10 1820.86b 1746.80c 4947.52b 9066.23b  1371496b 2831.34a 393931a 445934a  792098a
A 3/20 1578.09b 232592b 569494 a 8416.50b  14225.64a 2510.74b  3835.04ab 444226a 7501.98b
3/30 2404.51a 484830a 524732b 9553.02a 14208.05a  2000.07 b 3271.67b 356935b  7121.50¢
ST 1934.49 2973.67 5296.59 9011.92 14 049.55 244738 3682.01 4156.98 7514.82
2010 FHH 3/20 1520.08b 2967.50c 704042b 11376.25a 1357022b 1964.00a 2450.18 a 3616.84a 5969.54b
3/30 839.96¢c  3442.50b  6664.38 ¢ 951563b 1291234b  1783.22b 2457.06 a 3623.73a  6562.26a
4/10 127938b 411521a 7921.25a 1048854a 15206.65a 1506.12¢ 2172.79b 3283.64b 442945¢
4/20 869.33¢  390833a 6293.75d 8885.00c 12624.80b 892.22d 1703.77 ¢ 3203.77b  3826.17d
4/30 1870.00a 322583b 6101.25d 8794.38¢c 10 609.44 ¢ 507.04 ¢ 1462.65d 2962.65¢ 3343.93d
ST 1275.75 3531.87 6804.21 9811.96 12 984.69 1330.52 2049.29 3338.13 4826.27
PR 3/20 1072.08b 4793.75b 956792a 13027.92a 15670.72a 2784.99a 354847a 4381.80a 7695.58a
3/30 1083.38b 5336.25a 8446.25b 10656.67b 15509.17a  2098.00 b 3103.67b 427034a 6986.33b
4/10 1022.00b 4362.08b 767292¢c 10117.92b 1240490b 1782.77¢ 244943 ¢ 327845b  4509.50 ¢
4/20 1380.83a 4610.00b 7243.75¢ 10087.92b 1074648c 2024.97b 1830.38d 2997.05¢ 401873 ¢
4/30 1024.17b 387458¢c 5935.00d 8631.25¢ 10590.18c  1280.46¢ 1434.99d 226832d 3583.11d
ST 1116.49 459533 7773.17 10 504.34 12 984.29 1994.24 2473.39 3439.19 5358.65
AT 3/20 794.17b 4671.25a 10406.25a 11717.29a 1630040a 273858ab 3 706.46 a 4873.12a  9999.51a
A 3/30 1249.08a 4559.79a 936438b 10898.54b 13280.36b  3248.28a 3230.01b 4730.01a 9149.19b
4/10 714.58¢c  4091.67b 8491.46¢c 1086542b 1328397b 300530ab 3338.63b 4615.69ab 9080.83b
4/20 114333a 3676.46¢ 6302.92d 9430.00c 1242438b 2669.24b 3190.64 b 4023.98b  7206.96¢
4/30 837.29b  2467.08d 452521e 7305.00 d 9997.56¢c 2561.58bc  3280.62b 3780.62¢c 7178.50¢
ST 947.69 3893.25 7 818.04 10 043.25 13 057.33 2 844.60 3349.27 4.404.68 8523.00

PR EA B B T 22.6% FT 16.2%; FHERG
PRI AR, BRI, S5 AN TRMEMEL, B
BHRBR BB T 54.4%. 40.3%. 24.6% Fl
43.0%, PR BT 29.7%. 28.6% 22.5% Fi
36.4% . AN [FIFEHH 2 A R 82 1A 5 AR ) AR A
HiA—5, 23 A N4 J EAiERh i B 5.
2.4 FFHBNBEBNTEMTEMK

2009 4 FLARAIIAR ) K= A 543 0 e N AR A
W T 15.8% 1 6.7%, FHEREZE AR HiE 2010

3 MR Sk FER R A R E AR, SAT
RRAFALL B R A Kb EE (1) 5 A R 7 2 ) AR T
35.1% F130.1% (& 1). 2009 AN 4E 0 2 [ 1E k2
FE T BRI = R ARG, FRAERB A A A B, {H 2
7E 2010 47 3 H MR 4 H BRI Sk 2 (8
000 kg/hm?® /247D ELES BRI AL BERE N T 27.5%,
ARG AR (4000 kg/hm? 247) HIEINT 33.4%. X
Wi YA 1 B T DA /N BRI A S5 N TR A 1)
ZEdh
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Table 5  Effects on nitrogen changes under different planting patterns and seeding stages
T FiE &3] SRR AR (kg/hm?) FAEREBUS . (kg/hm?)
Ji I/ED I BE 28 EiLIEES WK FRE 2 EiLIEE eI FRE
2009 H% 3/21 32.66b 49.45b 103.69 a 11291 a 159.85b 23.00 b 46.75 a 91.74a 149.68 a
3/31 2579¢ 5533a 95.29b 11122 a 172.56 a 30.65a 48.98 a 83.67b 133.02b
4/10 3579a 54.15a 82.29¢ 90.07 b 162.38b 20.07 ¢ 33330 79.49 ¢ 126.36 ¢
SR 31.41 52.98 93.75 104.73 164.93 24.57 43.02 84.97 136.36
BT 3/10 5147b 59.33a 116.79 a 14438 a 211.03a 2041b 34.52a 9123 a 153.5a
3/20 3531c¢ 53.37b 80.74 b 138.11b 193.63 b 22.68a 3478 a 83.51b 87.88 ¢
3/30 62.68 a 56.27b 85450 12245 ¢ 186.52 ¢ 20.89b 24.85b 67.48 ¢ 119.11b
SR 49.82 56.32 94.32 134.98 197.06 21.33 31.38 80.74 120.16
N T #d 3/10 61.93b 73.03b 108.06 a 137.48 a 22599 a 39.86a 71.46 a 115.58 a 13240 a
3/20 60.21b 71.32b 93.90 b 13220 a 217.97b 32.99b 51.62b 113.92a 124.63 b
3/30 7642 a 82.34a 117.82a 130.99b 210.17b 2492¢ 4322 ¢ 89.01b 114.94 ¢
SR 66.19 75.56 106.59 133.56 218.04 32.59 55.43 106.17 123.99
2010 Hi% 3/20 45.02b 72.86b 101.51a 139.08 a 275.86 ab 3141a 49.98 a 99.51a 165.37 a
3/30 31.98¢ 89.73 a 108.70 a 127.54 ab 285.38a 26.49b 49.24 a 96.98 a 175.77a
4/10 50.15a 82.85a 104.00 a 136.02a 235.73b 2293b 41.90b 78.56 b 10123 ¢
4/20 32.58¢ 77.13b 91.83b 116.63 b 180.63 ¢ 17.53 ¢ 46.95 ab 96.05 a 99.18 ¢
4/30 5421a 59.55¢ 97.13b 105.82b 168.54 ¢ 8.80d 3334c¢ 80.88 b 85.09d
P 42.79 76.42 100.63 125.02 229.23 21.43 44.28 90.40 12533
EILEES 3/20 31.76 ¢ 117.70 a 128.38 a 159.27 a 286.95a 44.53 a 72.39a 120.56 a 213.18a
3/30 41.24b 102.55b 129.32a 149.64 ab 270.93 ab 31.17b 62.20b 11428 a 187.13 b
4/10 40.06 b 87.82¢ 11436 b 13121b 25243 ¢ 27.14¢ 4723 ¢ 78.44 b 103.06 b
4/20 51.74a 90.98 ¢ 98.45¢ 132420 208.83d 39.79 ab 50.44 ¢ 89.85b 104.18 b
4/30 29.69 ¢ 71.52d 94.48 ¢ 103.85¢ 209.09d 22.23d 32.71d 61.93 ¢ 91.18 ¢
SR 38.90 94.11 113.00 135.28 245.65 32.97 52.99 93.01 139.74
N T #d 3/20 23.52d 114.69 a 129.22a 201.83a 238.88 ¢ 43.79 ab 102.14 a 151.52a 277.00 a
3/30 47.55a 109.33 b 124.65a 178.77b 263.42b 48.26 a 73.62b 133.09b 245.06 b
4/10 28.01¢c 82.37¢ 126.56 a 14091 ¢ 288.97a 45.75 ab 68.11b 113.01 ¢ 207.54 ¢
4/20 42.84b 72.56 ¢ 117.18b 161.51b 212.20d 5245a 63.95 be 105.52 ¢ 186.82d
4/30 2427d 45.54d 72.04 ¢ 124.42d 221.89d 44.48 ab 63.26 be 96.58 d 182.66 d
AES 33.24 84.90 113.93 161.49 245.07 46.95 74.22a 119.94 219.82
AFEFRT AR LR RN 3 WiRESIE

R 6, 2009 3k ZERAH,  EARFIIUR KRR £
2 2 A H N ARG AUIS,  FRAERE A ROk
BRI &5 9 BEAR T N T Akdd; 2010 4ELFRP H
R0 R H R R RO 2 2y i) b N ARG D T
36.8%. 2.1% M1 8.2%, ERRFIPUH I A= R A o7 i)
Eb N T ARG B T 35.8% A1 10.7%. AN[AIEI 2 8] (1)
PR K 2 IR R 1) B e, U
2010 “EF2ERE, 3 A FAA 4 A LAERIOAE. R
Koo FHORLEIORN &5 52 3 W 25 v TR A A 3

RILEAT PR AL, 12X 2 1 ™,
H 9 A EUR e BEA L, FEURL B G
TR TR RO REAN AL, DI e] DABEAT 5
AEFEFE . FRT, i TR R R T
AL, FEELER T ARG R, AR
KT e T ELRR R A A AR 10 . AT BT IR,
ANV R 7 AN 378 0 2 S MK RS (R SC R, 2T
SRR AEARTEC, AR S PR T
BRI E T HEREAAAE 2257, AR AL B LA A
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Fig. 1 Effects on grain yields of main and ratoon rice under different planting patterns and seeding stages
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Table 6 Effects on yield components under different planting patterns and seeding stages

E MR R I LT TR

CH/ED T TR A EDE S RRED T F AL SR TFRiE

(R/m®) Chir/FiD (%) (g) (F/m®) it/ (%) (g
2009 IEE 321 266 ¢ 140 ¢ 68.7b 28.2b 435a 83a 87.4a 26.1a
3/31 318b 158 b 748 a 29.8a 368 b 67b 86.7 ab 269a
4/10 326a 178 a 64.6b 282b 374D 71b 85.3 ab 25.5b

P8 303 158 69.3 28.7 392 71 85.5 262
EiliE/S 3/10 326a 143 ¢ 809a 30.1a 450 b 73a 845a 260a
3/20 293 b 213 b 69.8b 28.1b 432b 68 b 83.4a 249b
3/30 255¢ 249 a 70.8b 29.7b 478 a 70a 85.7a 254a

P8 291 201 73.8 293 442 71 84.1 25.4
N T 3/10 294 a 242 a 76.8 a 29.2a 521a 83a 88.8 ab 26.1a
3/20 258 b 230 ab 662D 27.4b 489 b 78b 90.1a 25.7 ab
3/30 245D 236 ab 69.4b 29.7a 513a 74b 83.3 ab 25.5ab

S 266 236 70.8 28.8 507 81 88.8 25.8
2010 B 3/20 186 a 180 b 88.8 ab 29.0 ab 398 a 79a 89.7 ab 259a
3/30 171b 204 a 928a 289b 393 a 77a 93.4a 258a
4/10 186 a 214a 88.4 ab 29.7 ab 340 b 61D 914a 240b
4/20 141 ¢ 165b 78.0¢ 30.6a 313¢ 60 b 80.5b 240b
4/30 126 ¢ 126 ¢ 65.5d 31.66a 260 d 66D 827b 235¢

S 168 178 82.7 29.96 341 69 87.6 24.6
i 3/20 370 a 255a 88.2 ab 283 b 560 a 84a 939a 26.0a
3/30 245D 179 b 928a 29.6 ab 536a 78a 93.1a 25.8a
4/10 208 ¢ 191b 849D 30.7a 468 b 75 ab 92.5 ab 24.9 ab
4/20 2421 164 ¢ 748 ¢ 309a 432b 74 ab 83.7b 234b
4/30 253 b 186 b 58.7d 30.6a 371¢c 73 ab 819b 23.7b

S 259 195 79.9 30.0 474 77 89.0 24.7
PN 3/20 298 a 203 a 88.1 ab 29.0 ab 656 a 84a 953a 258a
3/30 270 b 197 ab 90.1a 29.5ab 585b 8la 93.5ab 258a
4/10 294 a 202a 9l.1a 312a 528 ¢ 83a 92.9 ab 24.7b
4/20 287 b 187b 758 ¢ 29.8 ab 458 d 76 b 863 b 234b
4/30 214 ¢ 182b 458d 303a 432d 80 a 83.8b 239b

Ty 266 194 78.2 29.9 531 81 90.4 24.7
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Effects on Source-sink of Ratoon Rice Under Simplified Cultivation of Different Seeding Stages

LIU Kai-lou "%, QIN Jiang-tao >, ZHANG Bin**
(1 College of Agronomy, Nanjing Agricultural University, Nanjing 210095, China; 2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China; 3 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The high-yield ratoon rice system under simplified cultivation (direct-seeding and seedling-throwing) was studied by the
experiment of different planting patterns and seeding stage in 2009 and 2010 at Yujiang country, Jiangxi Province, and the source-sink characteristics,
biomass, nitrogen accumulation and yield of ratoon rice were also analyzed. The results showed that leaf area index of direct-seeding and
seedling-throwing in main ratoon rice were lower than transporting by 5.1% - 57.8%. In main rice, grain numbers were decreased than transplanting
by 25.3% - 41.2% in direct-seeding and seedling-throwing, and reduced by 9.9% - 46.5% in ratoon rice. Biomass of direct-seeding and
seedling-throwing were decreased by 23.7% - 53.2% in ratoon rice, and nitrogen accumulation were reduced by 20.0% - 54.4%. This indicted that
grain yield of direct-seeding and seedling-throwing were lower than transporting by 30.1% - 35.1%. However, temperature and solar of different
seeding stages were different in main and ratoon rice, and seeding earlier could attain more temperature and solar in ratoon rice. Source-sink relations,
biomass and nitrogen accumulation and yield were significantly higher than others when main rice was seeded in late March and early April. So,
source-sink relations of direct-seeding and seedling-throwing could be improved and ratoon rice yield could be increased through adjusting seeding
stage.

Key words: Ratoon rice, Direct-seeding, Seedling-throwing, Leaf area index, Grain yield



