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Effects of the VW CulturalM ethod on Y ield Formation and Physiol o-
gical Character istics n Double Croppng Hybr id Rice
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Abstract The fixed demonstration field trial (6 67 hm?) by" vigorous root, strong cum and
w eighty panicle” cultural method (V SV ) and the comparative experiment between V SV and
traditional cultural method (CK) were conducted in L iling city (N 27°29'), Hunan province,
from 1996 to 1999 The results show ed asfollow s (1) Theyield of V SNV wasashigh as 7981 5

8494 5 kg/hm? for early cropping riceV 402, and 8481 5 898Q 5 kg/hm? for late cropping
riceV 198, and increased by 11 7% and 13 3% comparedw ith CK regectively; (2) The char-
acteristicsof high yield ricew ere high earbearing percentage(71 3% 76 8%), better transim i-
sion condition, higher assmilation rate and more dry matter production The early developed
population producedmore dry w eight (DW ) resulted in the suitable accumulation of dry matter in
middle and late grow th periods but therew as a difference anong different years in early rice
(the ratio of DW at maximum tillering stage to that at ripening stagewas 10 6% 17 5%);
(3) Root grow th rate and its absorbing surface area increased repidly as the grow th of above
ground plants, and reached to themaximum value at heading stage for early rice, and increased
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dlow ly after heading stage for late rice U nder theV SNV conditions, roots show ed still stronger
activitity and absrbing ability, absrbed about 5% P and 10% N after heading

Key words Y ield; Dry matter; Root activity; N et assmilation rate Double cropping rice
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1996 1999 402 (
V 402), 198( Vv 198)
, 13 14 am, 44 6 49 3g/kg, N
2 27 2 69 g/kg, N 200 2 230 1mg/kg, P Q56 Q 82g/kg P47 161
mg/kg, K 12 98 17 87 g/kg, K 125 2 203 3mg/kg K 38 4 176 8mg/kg
12
121" " « - ")
‘ " (6 67 hm?) * " ( T) ( CK)
, 3 18 25 , 4 18 25 , 1996
20 anx 20 an, 1997 1999 16 7anx 16 7 an (x 33 3 an) , ,
6 17 20 , 7 18 25 : : N 165 kg/
hm?, P0s66 kg/tm?, K0 165 kg/tm? 1996 1997 60% N 100% P
, 40% N , 100% K 1998 1999 N P
K Zn Mn )
750 g/hm?, “ " 750 g/hm?,
122
1221 , 9
, 5 , 105
, 80  48h
1222 N P K : N
P K N N ,P K
1223 “c 92 5%
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: , e : 3 L 1-6200
Qz-Cz
1224 160 )
, ) o
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1225 9 ,
, 10 ,
5
2
2 l 13 ”
211 ( D4
V402 V198 13973 1 kg/hm® 15560 6 kg/hm?,
V 402 10 6% 17 5%, 51 0% 53 6%, 69 8% 74 6%, V 198
16 3% 26 2%, 49 4% 56 7%, 68 0% 77 9% ,
e K V 402
14830 0 kg/hm?, v 198 15552 9 kg/hm?, 6 23% 9 33%,
1 (kg/m?)
Table 1 Dry matter production at different growth stage
M ax tillering stage Booting stage Full-heading stage Ripening stage
Shoot L eaf Shoot L eaf Shoot L eaf Panicle Straw Panicle
A V402 1996 766 6 770 9 4284 7 2597. 3 5604 4 2151 8 1741 8 5805 1 7671 2
1997 1153 7 1328 5 4815 0 2729 0 6175 5 2214 6 2179 0 6175 5 7990 7
1998 954 7 951 8 4864 9 2756 6 5974 5 2158 5 1876 5 6147 6 8186 3
1999 660 8 814 5 4428 8 3034 5 58850 2491 0 1594 5 61818 78340
Vv 198 1996 1366 5 15495 50401 31425 71835 28575 16501 72255 8209 5
1997 1719 0 1695 0 6063 0 3034 5 7585 5 2751 0 1743 0 7482 0 8013 0
1998 2041 5 2079 0 5331 2 3583 5 7449 0 3138 0 1704 0 7111 5 8646 0
1999 1320 1 1207. 1 4806 4 2870 7 6420 7 2453 8 1700 7 6667 8 8886 9
B V402 T 939 2 1025 7 4460 0 2636 8 5939 1 2309 0 1819 2 6612 0 8218 0
CK 865 0 974 1 4416 4 26700 52989 23021 16619 65545 73510
V198 T 1627 3 1703 9 52141 3097. 0 64340 24923 2076 4 68365 8716 4
CK 1394 9 14678 42872 2780 4 5550 4 2232 9 2000 0 6271 1 7830 4

A. -Fixed demonstration trial, B-Comparion trial between theV SNV cultural method and the traditional cultural method

(4 years average value); the sane asfollow s
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212 ¥c 1996 L 1-6200
, 1756 1799 wmol/qm°s
» 19 92 18 12 imolCO2/Mm’s
1440 1451mol/gm’s , 17 25 16 82 tmolCO2/m?s
, 1997 , “c-Co-
( 2 ,
" , 8 53% 18 98%
, “c , V402 V198 45
04% 34 57%, 41 0% 15 55% 5d “c
116 278 ,
2 4c
Table 2 C-net assmiilation rate of rice population leaf and the partition ng of assmilation products
5d
e 02 The end of labeling 5d after labeling
“CNAR CO2NAR
MBg/Mm?h MBg/Mm?h ) ,
L eaf Stam Panicle Root L eaf Stan Panicle  Root
V402 T 16 523 3 610 3463 4504 18 74 159 5 68 41 46 21 29 2 20
Booting CK Q9 310 3 034 38 36 41 01 19 21 1 52 8 14 4Q 59 19 47 2 07
stage V198 T 14 601 3 190 64 36 24 57 1Q 52 Q 53 2533 2683 17 01 1 46
CK 13 012 2 843 77 21 15 55 6 90 Q 34 26 05 23 16 15 85 1 44
Va2 T 11 781 2 574 55 94 27 12 16 94 12 68 28 23 36 90
M ilking CK 10 124 2 212 52 52 28 93 18 55 10 50 24 24 36 31
stage V198 T 10 779 2 335 3752 54 70 7 53 Q 25 1062 5223 11 64 Q 99
CK Q 932 2 170 38 35 54 47 7 01 Q 17 11 14 50 12 11 35 Q 48
2 2 “ ”
221 ,
, ( 1) 13 ”
V402 1844 3 kg/hm? Vv 198 171Q 4 kg/hm?
20 6% 25 1% ,

“ " V 402 Q 121 Q 111, v 198 Q 107 Q
104, Q141 Q 122, Q 130 Q 123, Q
094 Q 085
222 1 , ,

“ ” , V402 V198
3 1296% 10° 2 6864x% 10°m?/hm?, 9 13% 4 55%,
“ ” , V402 V198 1 5417x 10°m?/hm?
1 2335x 10°m?/hm?, 6 57% 7 73%

o
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, V402 , V198 “
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A: Max Tillering stage B: Booting stage C: Full heading stage D: M ilking stage E: Ripening stage
1 oeNA
Fig 1 Tendency of dry matter production, aborbing surface area and ®xNA oxidation ability
of rice roots in different grow th stages

23" ? N P K
231 N P K N P K ,

V 402 N P K 2 321% 2 579% Q 472% Q 546%,
3 785% 4 025%, 4 435% 4 754%, Q 367% Q 406%, 2 516%
2 522% V 198 N 1824% 2 039% 3 676% 4 045%, P
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Q 296% Q 457% Q 251% Q 335%, K 4 .028% 4 227% 2 454%
2 456% N , P , K
N K
232 N P K :
N P K
“ " V 402 153 8 31 9 167 4 kg/tm? Vv 198 158 7 34 9
174 2 kg/tm?, ( 3 , 1000
kg V 402 179 19 0kgN, 326 350kgP( 7 95 8 1l4kg

POs) 18 6 21 3kgK( 224 25 7kgKD), V198

27kgP( 7 63 7 98kg POs)

17,7 18 9kgN, 3 13 3
21 323 0kgK( 257 27 7kgK0)

: N 43 8% 46
4% 52 3% 64 3% P 27. 6% 28 5% 32 9% 36 7%, K 34 9%
38 1% 58 9% 61 9% N 85 5% 91
3%, P 85 4% 99 8%, K 10%
N 506 P , K
, K
3 (kg/bm?, 1996 1999 )
Table 3 Absorption amount of plantdnutrientsat different growth stage(4 year Saverage)
M ax tillering stage Booting stage Full heading stage Ripening stage
Shoot L eaf Shoot L eaf Shoot L eaf Panicle Straw Grain
N V 402 T 21 941 45 372 50 677 77 311 57 203 53 782 2Q 533 59 672 94 158
CK 22 138 46 312 48 456 72 629 53 750 54 038 21 222 62 092 85 527
V 198 T 33020 69 048 57 393 80 802 63 597 54 826 26 412 61 039 97. 629
CK 25 263 53 460 49 245 71 701 55 907 50 888 22 115 61 810 88 594
P V 402 T 5 021 4 091 15 988 8 439 21 136 6 215 4 555 9 238 22 725
CK 3 964 3 494 14 711 7. 751 16 030 6 175 3 593 8 618 18 366
Vv 198 T 7 226 5 572 17 813 9 519 17. 607 6 857 5 309 11 027 23 825
CK 5 004 4 568 12 408 8 380 16 632 5 254 4 550 9 184 19 955
K V 402 T 33721 24 714 95116 58 113 111 153 41 487 1Q 258 147 046 2Q 309
CK 34 128 24 135 84 000 52 178 105 477 43 238 9 508 136 178 16 800
V 198 T 65 735 42 053 115 844 63 082 129 504 38 214 11 757 149 042 25 149
CK 57 628 34 977 107.897 6Q 735 114 179 38 530 12 911 135 423 21 875
2 4 »
4 , - K , V 402 31 3 32 1g,
3 57 3 94x 10°/m?, : : Q 49 Q 55,
(71 3% 76 8%) , , (753 4%
80 3%), (52 3% 53 9%), (7981 5 8494 5 kg/hm?)
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V 198 : 8481 5 8980 5 kg/tm?
(D , 148 4 153 3, 318 32 7g, 78 5%
83 7%; (2) , 7Q 3% 77 7%, 3 33 3 59
51 7% 54 9% * " V 402 4 11 7%, V 198
13 3%
4
Table 4 Y ield and itscanponent of double cropping hybr id rice
. . Effect
Eff'ect . Sett.lng Gr‘_':uns Sikelets Spikelets Harvesting tiller A c.tu ral
panicles  Spikelets  grains  weight x 1042 /leaf area  index (%) anicle yield
x 10*/tm? /panicle (%) (mg) p(%) (kg/hm?)
AV 402 1996 312 9 114 1 75 4 319 3 57 Q 52 52 3 71 3 7981 5+ 258 3
1997 3530 1127 83 316 387 Q 55 53 9 757 8382 0+ 398 7
1998 343 7 115 0 75 6 321 394 Q 53 52 8 76 8 8494 5+ 358 5
1999 304 7 118 9 777 313 3 62 Q 49 537 73 3 8464 5+ 268 9
V 198 1996 239 6 153 3 837 322 377 Q 49 53 2 70 3 8619 1+ 229 5
1997 255 0 148 4 78 5 319 378 Q 51 517 77.7 8481 5+ 373 5
1998 251 4 150 2 82 6 318 3 82 Q 49 54 9 72 8 8964 0+ 367 5
1999 266 3 148 9 827 327 3 96 Q 53 54 8 74 6 8980 5+ 336 7
Bv402 T 326 4 116 4 78 9 323 3 80 Q 52 54 5 74 6 8558 3+ 333 9
CK 315 4 114 9 73 9 321 361 Q 50 52 7 706 7664 9+ 231 3
V198 T 252 9 149 8 81 2 32 4 379 Q 51 54 1 73 7 8910 2+ 169 5
CK 246 2 146 6 75 9 320 3 61 Q 50 52 7 71 2 7867 7+ 213 6
3
8 53% 18 9%,“C
116 2 78 , 9 13% 4 55%,
6 57% 7 73%, 1997 1998
(73 7% 76 8%), , 30 an 50 8%, ,
14166 2 14333 9 kg/hm”, ( 3 87 3 9410"Mm?
(8382 0 8494 5 kg/hm?)
[1 11] [7 10]
20% 25%, 50% 70%
106% 17 5% 49 0% 53 2% 67 9% 74 6%
) ) 1989 1991
3 [9] 1
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kg/hm?, 16 3% 26 6%
N P K ,
Sarkar (1992) N N
N (2] N P K
Yoshida(1981) : 1000kg
kgK, IRRI 20 5kgN 5 1kgP 44 4kgK™

18 OkgN 3 2kgP 22 3kgK,

(1982)

© 00 N o g b W N PP

[
g » W N R O

1000 kg

[15]

, 1992, 25(4): 4 14

, 1988(4), 1 3

, 1993, 26(6): 1 11

, 1995, (6): 30 32

, 1995, 21(4): 463 469
, 1992, 6( ): 1 20
, 1984, 53(1): 22 27
, 1989, 58(3): 374 382

, 1997, 12(3): 1 5
, 1982, 8(1): 23 32

2916 0 4120 5

16 1kgN, 3 6kgP, 22 0

, 1982 272
, 1990 222 230

Sarkar, P K; DebnathNC Enviroment and Ecology, 1992, 10(2): 440 444
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18 6kgN 3 4kgP 19 7kgK,
(1997)

, 1994 64 72

Yoshida, S Fundamentals of Rice Crop Science, The International Rice Research Institute Press, 1981 128 133



