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Abstract; Wheat root systems play an important role in uptake of water and nutrients from soil, but the activity and
distribution of roots can be influenced by the different tillage systems. Therefore, five agriculture patterns’, that is,
conventional tillage (T), conventional tillage with stubble incorporated ( TIS) , no-tillage without wheat stubble retention
(NT), no-tillage with stubble standing ( NTSS), no-tillage with wheat stubble retention ( NTS) effects on the
spatiotemporal distribution of winter wheat roots and yield were studied through field experiments implemented in Wuwei
from 2005 to 2007. The aim of the research is to identify a suitable conservation agriculture practice for the area. The
results showed that NTS and NTSS can significantly improve total dry root weight (DRW) and root length (RL) compared
to T in whole growth seasons,and the total DRW and RL of all treatments peaked at flowering, and then declined gradually.
Under NTS and NTSS conditions, the root length density (RLD) and dry root weight density (DRWD) in 0 — 10cm soil
were more abundant than T. The RLD and DRWD of 10 —30cm soil depth for T were significantly greater than that for NTS
and NTSS at flowering, but the value of the RLD and DRWD increase for NTS and NTSS were higher than that for T after
flowering. The results also showed that NTS and NTSS could significantly improved grain yield by 16. 84% —30.59% and
12.76% —24.32% compared with T, respectively.
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WREEBENRAARESE, EHE-EYRENEEAS . A 20 t4 30 448, Weaver). E. P 21
TR RMEZER LR, BNSMEE R INR B R W EE . Tk, X /NERRMOPFRE B/
Z e WSS I — B TS BRI 5T S, (R ZEF AR FHE KR T DR R A K B ss , a0
BRI SD HST T KBS /NEAR R AR i X H 5 b b B AR S 5 vl 41 Rak R i RIS T
BRBE A K A S T ANERRBAEK ;244 MR B 5 BIFF S T H3EBUKXNER R EE
EFFRBH N, (X EREIES /NERRAE KR T EMAB a8 o 2 3C7E M i E A X 2 il
b WS T BT S N FE X LR VERS X 4 /N AR T B AR K I B 28 40 A B2 e, AR R A R VE S e
TART I AR K B 25 A A AE S AR AL A, R i X I8k e B A BB M SR 1 — e BB I ¥R
1 #RERZE
1.1 X HEAL

R T 2005 £ 9 H ~2007 4E7 A, 26 H M4 BB i X FEH R R K= BEF LR GHAT . %
X Ar FH R PG 8 B AR i, HiALZR 42 103°57, 4645 37°307 , R A TR IX , BB i KRS %, H IR,
EELZNW, AFEA TR FHIER 1776m, K EREAR K, HEFT B K, 248 F B K E 160mm
A, FEEDET89 Al XFEFETE BKLEHEEYERKTE ., 8K & 2400mm, THEAES5.85, 47
WS T.2°C,1 ARSENSIE -27.7C,7 AREFEHSIE34.0C, =0C R K 3513.4C; =10CHE N
2985.4C , &FToFEH] 156d, 46X AR 118d,4F H BRAT £k 2945h,, 3B DI EHEIR o0 &, Vg, + 2
WE, EABAMRME 1 PR,

F1 AT EEAREAER
Table 1 The basic physical and chemical properties of soil at experimental site

2k Eﬁﬁ ' B ' R ‘ ﬁm)i‘i AE ‘
Lager (cm) Available m_t:'ogen Available ph(islphorus Available pofz:ssmm Organic m_altter Bulk der_ljlty
(mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™") (grem™)
0~10 75.31 3.38 253.95 158 1.06
10 ~30 53.53 2.73 232.21 156 1.10

1.2 A Bt Ak

HH (B3GR I BEAL X A 33, & S M3, 3 RER . /DXK 27m, 58 4 m, RIAEFE Ny : (1) fE5EHHE
SEFE(T) , BTEEMEYOR G B (25em) KEE ARV s A 5. (2) FEAFRIELLE (TIS) , B EEAEM kG,
FEFFEIREN Sem, Z5EKGHIBIA L5, FAFEH &y 6750kg-hm ™, (3) bb RE m AL (NT) , Wi ZE/EY)
WK G bt A B R (4) BRI E S AL 3 (NTS) , B EEAE UK G S B I I R AT IR Sem K EEE 726
FEHTIR B Ry 6750kg-hm 2, (5) Hubksr 2 (NTSS) , BZEEYICIR G Sk, SLAT B 7 25em (6750kg-hm %)

RIRA/INZE A H R A SRR T AR T 5 | HE ISR A M S AR B 13,1505 98% , R 23R 95% 4 96% .
9 H 18 FH AR K2 T 2 B il 5 S bk 78 25 AR & AR HLIE A, 38 & 337.5 kg-hm 2 478 15em, IR
6em, JEARHEAR B o 4 A 192 kg - hm | T4 AL — 8% 138 kg-hm >, 374 B — 4% 300 kg-hm?, JR & 300
kg-hm ™2, JRATVIHALE A HE K8 B — 4% 150 kg-hm ™, JRF 225kg-hm ~; A 45 A W K8 M B — 4% 45
kg-hm *, R Z 75kg-hm >, R [E¥E 47K 1800 m*hm > 3T 7K 1200 m> hm > Hlif#sK 1050 m’* hm > FIjE
H7K 900m™hm ™, 44 F HAHEK & H 4950 m™hm 2,
1.3 RAEHE

Ay TEA /N EBM AT H (BT AR T R ) IR AR . IR L ERN 8em, K
10cm, BURERT , #% Bolinder 25 (7 L BURE" , BN BHER =45 , — 45 M0 7EAT b (Re) , — 45 9 o 072 AT 18] B
W 172 kb, —E5 5174080, =456 — I Rl— L 2R RS, 8 10em H—AN2K, WEE T IRIE A\ L5 RE A F
MR AR TR HESRBUE MR R3EA BT MG FE/K FF g s /N, AR5 FEF B Rk oh st T4, SR 7 2=
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BRI ZEAR , Z e W 2 TR R AR AR L, 4R REROK B X3 9 LUEE SCE#
SEBITENL A, R AR R IR Z 37 00T, AT RIS & L A R B A R BRI, RAEKIRE
F 105CHEFHH 10 ~20h AT 02 —R Ve, BRI SRR T3 . BUAR B E 20 MRIFITHEFP, 4%/
DX ORI R 2 7=
WTFEMRK) BEREAM LIREAFHRTE(RK) . HHRTEREARKEE AR )
(2) %€ :
DRWD =10000 x M/V (1)
RLD =L/V (2)
XA, DRWD JARTEHE (10 “g-em ™) ,RLD NARKHE (em-em ) ,M HRFZTE (g) ,L WRK
(em) ,V R HAARMER (em®) , LA HR(3) #5E
V=nrh (3)
K, r HEEERE(r =4em) b HBFERE (R =10 cm),
BRK(TE) 2fFRA T EEAMRK(TE) , B A HIEERAAR L ERK (TE) ZH,
1.4 FdRaHr
IR AL IR A Excel 204 F1 SPSS13. 0 Gtk 4
2 GZR55H
2.1 AFEHHEREXN A/ NERR BT EZLRZ R
AFEHHEREE T 4/NERR A TEHDLBEME 2, 7EARNEETR, &A0ER RS TEKR/MEE
JFh T <TIS < NT < NTSS < NTS, #& ¥ #, NTS 4 FEH H T.TIS.NT FI NTSS 43 B3 K 17.41% ~19.35% .
12.96% ~14.20% 11.97% ~12.19% #110.18% ~10.92% ,HZF BE MHETLAHEAIZRANBE ;KT E
NTS FINTSS RAR A KR, EMBHI NIS INTSS REALTES TEZRBE B T 455 25.85% ~
32.75% F115.49% ~21.64% ; FF LKW R DT EBRBENEFHM A, NTS fINTSS RS TELE
T Zr RIS 22.49% ~34.40% F113.71% ~23.95% ; FFAEIAZ G &5 b FEAR R BT A B T B, 7E AR R
BTEA BT IR, RHL/NEFRRE/NERATRBE R T Z - AER" (85 T M, NTS
FINTSS iR R B TEKRAKRTELHE T, AR REE S TEEL/NERRZTE, MAEPL
e B3, R RS TEHAE NT I T M2 RERIA —, UL UL, NTS 1 NTSS b 3EAR R A M) &3 K ER i
H RIS ERE TS EAVE RIS 2R

*2 FEAEHETO~70cm tERLNERTFENSENL(g/n?)
Table 2 Changes of winter wheat dry root weight in 0 ~70cm soil depth under different tillage systems

45 2005 ~2006 2006 ~2007

B R T FEW A L P FEW A
Jointing Heading Flowering Maturity Jointing Heading Flowering Maturity

T 100. 98b 129.37¢ 144.24¢ 107.94d 95.67b 113.45¢ 118.03c 101.18¢

TIS 104.96b 139.59bc 149.21¢ 120. 62¢ 99.98b 120.28¢ 132.89 107.88¢
NT 105. 89b 142.98bc 152.93be 127.58¢ 101.77b 131.96b 141.38b 122.27b
NTSS 106. 88b 149.41b 164.01b 148.42b 103.63b 138.00b 146.29ab 130. 30ab
NTS 118.56a 162.81a 176.68a 161.09a 114.18a 150.61a 158.63a 141.12a

[FIZ B G A AR m A PR 22 5 8 3% (P <0.05)  Means within columns in the same year followed by the different letter are significantly
different at P <0.05; F [F] the same below

2.2 A[EHHERE XA/ N SRR R

BEE B I , ARFHERE T &/ DER R BRK ML ME(3) . MATERNZLAR, A
W7 A B B, 5 A0 38 BARK K/NHEF R T < TIS < NT < NTSS < NTS, 4k 77 #, NTS FI NTSS i R SR K Lt
T AR 17.24% ~27.59% F18.32% ~10.78% , H2= 5 B ; SRR B TEAMAMLL, &1 EHFE NTS
NTSS MR AR, A, NTS FI NTSS AR R BR K T B &2 25.84% ~32.85% H118.24% ~
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24.55% ; fFEBI AL R KK 3 B AR 2, (H 2 L8 SR K IR BB K, NTS Fi NTSS SR K8 T /53 K
22.63% ~34.41% 1 16.41% ~26.88% ; FF LA Z J5 B A0 HLEARK A B T R, {H NTS Al NTSS SARK H T 4K
RK,HERBE,

%3 FEBEBERET0~70em +ERALNERKIHATH( x10°m/m?)
Table 3 Changes of winter wheat root length in 0 ~70cm soil depth under different tillage systems

phs 2005 ~2006 2006 ~2007
Treatments AT EiligE Bt JFIEH BRI BT Eiligs St TFIEH B
Jointing Heading Flowering Maturity Jointing Heading Flowering Maturity
T 5.58b 7.14d 7.96b 6.06¢ 5.07¢ 6.26¢ 6.52d 5.59¢

TIS 5.72b 7.62cd 8.15b 6.67be 5.5be 6.57c 7.26¢d 5.90c

NT 5.88b 7.94be 8.49b 7.16b 5.77b 7.33b 7.86bc 6.85b

NTSS 6.05a 8.44ab 9.26a 8.49a 5.62b 7.8ab 8.27ab 7.41ab

NTS 6.55a 8.99a 9.76a 8.95a 6.47a 8.32a 8.76a 7.92a

2.3 R[RIBHERE XA /N2 AR 2 2 B 2 B3 A R
RTEHEERREAVTWEZIENZ —. ARG T A RET BB /NER T EE B % W
ERTEE A EMNER () Fin. ZNEETHN,BEE TRIRBE AT IN, £ 40 BAR & T 5 9 BEHRUOB

*4 TALEEHPRAFLEHENERTFEZE( x10 *g/em®)
Table 4 Dry root weight density of winter wheat under different tillage systems at different growing stages

SEfy YR (em) W5 Jointing stage HhiF#E ] Heading stage
Years Soil depths T TIS NT NTSS NTS T TIS NT NTSS NTS
2005 ~ 0~10 4.79d 5.07cd 5.53be 5.84b 6.6la 6.71d 7.54cd 8.09be 8.79ab 9.44a
2006 10 ~20 2.23ab  2.30a 1.92¢ 1.72d 2.06bc 2.57ab  2.68a 2.33ch 2.20c¢ 2.48ab
20 ~30 1.21a 1.25a 1.04b 0.99b 1.01b 1.29ab 1.37a 1.26ab 1.15b 1.32ab
30 ~40 0.78b 0.74b 0.86a 0.89%a 0.91a 0.88bc  0.8lc 0.91bc 0.94b 1.04a
40 ~50 0.64c 0.67bc 0.74abc  0.76ab 0.82a 0.71be  0.70c 0.81ab 0. 86a 0.91a
50 ~60 0.41a 0.43 a 0.47a 0.45a 0.41a 0.50¢ 0.55¢ 0. 60ab 0.62a 0.61ab
60 ~70 0.25¢ 0.28¢ 0.27¢ 0.35b 0.43a
2006 ~ 0~10 4.59¢ 4.98bc 5.65ab 5.59ab 6.33a 5.74c 6.31c 7.74b 8.13b 8.93a
2007 10 ~20 2.24a 2.16 a 1.77b 1.67b 1.84 b 2.26a 2.34a 1.97a 2.01a 2.13a
20 ~30 1.18a 1.20a 1.00b 1.06ab 1.11ab 1.27a 1.29a 1.21a 1.23a 1.29a
30 ~40 0.67b 0.74b 0.74 b 0.91a 0.9%a 0.74b 0.81ab 0.90ab 0.94a 0.98a
40 ~50 0.55b 0.54b 0.61ab 0. 64ab 0.71a 0.58b 0.57b 0.54b 0.68ab 0.78a
50 ~60 0.31b 0.35b 0.38ab 0.45a 0.45a 0.43b 0.44b 0.46b 0.48ab 0.54a
60 ~70 0.28ab  0.23b 0.34ab 0.29ab 0.37a
Ly YREE (em) JF £ Flowering stage SR Maturity stage
Years Soil depths T TIS NT NTSS NTS T TIS NT NTSS NTS
2005 ~ 0~10 7.75b 7.86b 8.56 b 9.5a 10.33a 4.94d 5.56¢ 6.16 ¢ 7.85b 8.77a
2006 10 ~20 2.58ab 2.76a 2.44b 2.55ab 2.80a 1.71a 1.76a 1.79 a 2.04a 2.06a
20 ~30 1.37a 1.41a 1.38a 1.27a 1.33a 1.00c 1.27 b 1.29b 1.33ab 1.43a
30 ~40 0.98b 1.00ab 1.02ab 1.03ab 1.11a 0.98¢ 1.02be 1.11ab 1.05be 1.18a
40 ~50 0.73a 0.78a 0.82a 0.92 a 0.92a 0.84b 0. 88b 0.91ab 1.04a 1.02a
50 ~ 60 0.63a 0.64a 0. 66a 0.64a 0.67a 0.71c 0. 80bc 0.86ab 0. 84ab 0.9%a
60 ~70 0.33¢ 0.41ab 0.37bc 0.45a 0.46a 0.58a 0.64a 0.6l1a 0.64a 0.67a
2006 ~ 0~10 5.87d 7.24 ¢ 8.07bc 8.59ab 9.33a 5.22d 5.38d 6.41c 7.06b 7.87a
2007 10 ~20 2.40a 2.37a 2.12b 2.14b 2.41a 1.57a 1.67a 1.77a 1.81a 1.9%4a
20 ~30 1.30a 1.34a 1.29a 1.27 a 1.31a 1.08a 1.19 a 1.14a 1.18a 1.22a
30 ~40 0.75b 0.84b 0.98a 1.00a 1.01a 0.82b 0.82b 1.04a 1.03a 1.05a
40 ~50 0.61b 0.64ab 0.74ab 0.71ab 0.80a 0.71b 0.74ab 0.81ab 0.87ab 0.91a
50 ~ 60 0.47a 0.49a 0.55a 0.49a 0.55a 0.51a 0.55a 0.59a 0.61a 0.62a
60 ~70 0.36a 0.33a 0.35a 0.38a 0.41a 0.38b 0.41ab 0.42ab 0.44ab 0.47a

http ://www. ecologica. cn



5 R S RFEBHEREA A&/ NEAR R 2 0 A i R 2503

HAERR A BB NTS F1 NTSS 4b# 0 ~ 10em MR TEZEEABERT T 4038, KPR HERER M
TLEANERRERKBTREN G KW, T A TIS 43 10 ~30em MR T EHE KT NTS NTSS F NT &b
¥ {H30em L EZLTF &AL ERFERBEE /DT NTS.NTSS Fil NT 4b3#, (HBEE £ T HE A H#ESE, NTS NTSS
A NT 4038 10 ~30cm HJZMAR TEBZEEZH KT T F TIS b3, HIEIE KT 30em +)Z LT, RWAK TG
NTS NTSS Fi NT Ab#UE 30cm LA | HEWRAEK ., SAEFEEKZ 0 ~30em 3 4R T 5 25 B B4 2
BR, MAIEHAE 30em DA_E 42 AR T 5 2% BE B W/, 17 30em DR 12 AR T E 2% BEA /ME R i, B
NTS NTSS I NT Lb3 {384 08 BE KT T F0 TIS Ab3 . Hiub B, NTS (NTSS Il NT ANMLEEHE N4/ L2
RIEE  ERRIRHR R IR ZE R BWINRER R EE 185 /NEIRIE 13K 7 F3% 43 R R
BB, XX RRFAAEER L, BRRRENTIREN, NEFRSEERRLRE M,

2.4 R[FEIBHERE XA /N AR 2 BE 3R B A0 B2

MR B B AR AR I BE , B RBAR AT UL RAR R7E LR M43 . A RIBHERE X &/ NER K

BERZS (B 43 A0 B — € 2 (RS) MR K% EREE 40 2k 2 58 T % B2 8 501 A2 L&

®5 TRALEEREFAFLEHLZNERKEE(cm/cm’)
Table 5 Root length density of winter wheat under different tillage systems at different growing stages

FEhy VB (em) W5 Jointing stage HhiF#E ] Heading stage

Years Soil depths T TIS NT NTSS NTS T TIS NT NTSS NTS
2005 ~ 0~10 2.6d 2.77cd 3.12bc 3.28ab 3.64a 3.63c 4. 1bc 4.56ab 4.94a 5.21a
2006 10 ~20 1.25a 1.25a 1.00b 0.96b 1.17a 1.45a 1.46a 1.21b 1.23b 1.41a

20 ~30 0.66a 0.69a 0.56b 0.58b 0.56b 0.70a 0.75a 0.67a 0.68a 0.73a
30 ~40 0.45bc  0.40c 0.49ab 0.51a 0.49ab 0.50b 0.44c 0.52ab 0.53ab 0.56a
40 ~50 0.37b 0.36b 0.42ab 0.44a 0.44a 0.41bc 0.38¢ 0.46ab 0.51a 0.49a
50 ~60 0.24ab  0.24ab 0.27a 0.25ab 0.23b 0.29b 0.31ab  0.34a 0.35a 0.34a

60 ~70 0.14c 0.16bc  0.14c 0.19b 0.23a
2006 ~ 0~10 2.42d 2.72cd 3.21b 3.01bc 3.6la 3.18d 3.95¢ 4.56b 4.82ab 5.14a
2007 10 ~20 1.19a 1.20a 0.97bc 0.89¢ 1. 06ab 1.35a 1.28ab  1.10c 1.20be 1.37a

20 ~30 0.62ab  0.67a 0.56b 0.58b 0. 62ab 0.71a 0.74a 0.69a 0.75a 0.73a
30 ~40 0.36¢ 0.41bc 0.43b 0.50a 0.51a 0.43¢ 0.46bc  0.56a 0.57a 0.55ab
40 ~50 0.30b 0.30b 0.35ab 0.36ab 0.40a 0.35a 0.35a 0.42a 0.42a 0.43a
50 ~60 0.17b 0.19b 0.22ab 0.25a 0.26a 0.27a 0.27a 0.31a 0.28a 0.31a

60 ~70 0.20a 0.19a 0.19a 0.21a 0.22a
AEMHy W (em) JF1E3] Flowering stage S Maturity stage
Years Soil depths T TIS NT NTSS NTS T TIS NT NTSS NTS
2005 ~ 0~10 4.20c 4.28¢ 4.83b 5.33ab 5.70a 2.67d 3.08cd 3.47¢ 4.41b 4.83a
2006 10 ~20 1.45ab 1.50ab 1.27¢ 1.42b 1.59a 0.96bc 0.95be 0.93¢ 1.14ab 1.17a

20 ~30 0.75a 0.77a 0.74a 0.75a 0.73a 0.55¢ 0.70b 0.69b 0.79a 0.79a
30 ~40 0.56a 0.55a 0.5%a 0.58a 0.60a 0.56a 0.59%a 0.64a 0.60a 0.64a
40 ~50 0.43a 0.43a 0.47a 0.54a 0. 50a 0.53ab  0.50b 0.51b 0.61a 0.55ab
50 ~60 0.36a 0.36a 0.38a 0.37a 0.37a 0.44c 0.47bc 0.54ab 0.56ab 0.58a
60 ~70 0.19b 0.24a 0.20b 0.25a 0.25a 0.32a 0.35a 0.35a 0.36a 0.36a
2006 ~ 0~10 3.18d 3.95¢ 4.56b 4.82ab 5.14a 2.71c 2.93¢ 3.62b 3.97b 4.34a
2007 10 ~20 1.35a 1.28ab 1.10c 1.20be 1.37a 0.88b 0.90b 0.92ab 1.00ab 1.10a
20 ~30 0.71a 0.74a 0.69a 0.75a 0.73a 0.5%a 0.65a 0.61a 0.69a 0.67a
30 ~40 0.43c 0.46bc 0.56a 0.57a 0.55ab 0.47b 0.45b 0.60a 0.58a 0.60a
40 ~50 0.35a 0.35a 0.42a 0.42a 0.43a 0.41b 0.40b 0.47ab 0.51ab 0.53a
50 ~60 0.27a 0.27a 0.31a 0.28a 0.31a 0.30a 0.30a 0.38a 0.38a 0.40a
60 ~70 0.20a 0.19a 0.19a 0.21a 0.22a 0.21b 0.24b 0.23b 0.25b 0.26a
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PILTF AU FRHE , BIBRIRTTH 10 ~30em + 251, 24 BB NTS NTSS FI NT kb3 & + 2 AR K B EH K
F T FITIS 4038, H NTS A L2 MR KE R, T Wi/ FFEH, £ 4038 30em D E+EARK % E R 2R
K FAEHAE LEAR R EFET A i , 1 TAR K 2 BE B W 08/, 11 30em )2 DR AR K 25 BEIAR MG K, A%,
BRIk, H NTS NTSS Hil NT 55 Kk F T, HH AClE B4 31K 14.60% ~29.09% 14. 82% ~23.65% FlI
10.21% ~20.66% , 7 T F1 TIS ZbFE2E R R, R3] NTS NTSS FI NT 4bHE 0 ~ 10em + Z MR K H B 5 &
HERKEER 54.11% ~54.82% 52.00% ~53.60% H148.57% ~52.92% ,1fi T 1Lk 44.21% ~48.52% ,
VLA K G S SHHER ZR R T R
2.5 RFEIBHERE X A& /NE = 8 K B R B

PIAERIRIR S SRR (R 6) , ARIFHER M X A& /N K BB T 2 R K, A3 (8] 22 50K
= A FIFHER XA WAL T RLE ™= B M PR AA —B, 2005 4F, ;1 F7 A LA E#EL/NE
WERE 2] 9 A REFET RN, BERT 2> (46mm) MG HHE T 3R)Z 138K 5328 & K, T NTS Fl NTSS H
FREFRITEZAZANH T KA L, NEE 5K 08 FEEHE T, A&/ PNENEZFAET RIFH
HAREEREE R b A A T4/ /BN T i 3R NTS  NTSS A1 NT /A BB S B S iE T 4051
$215 20.10% ,19.14% F127.51% , H=5 B  AHM =Bt B ER &, B T 2 5138 5 30. 59% .24. 32% F
27.27% , i TR ELAELIE2ZFAEBIE, 2006 4, KA NRERZ (115, 9mm) , & 438 + 3K 585 FiEF
IR NFERE, RFREZERAKR, NIE RSB A TERERABE . MR ELE NTS fl T L3 2
SR FEHEAHEREE, T NTS FINTSS W& 5 T2 REE. 5 T AL, NTS F1 NTSS 7= &4 52
5 12.76% 1 16.84% , RGBT E GRS L/ NE ']

F6 2005 ~2007 EAEAEBHENEFERATEMHEER
Table 6 Grain yield and yield components of winter wheat grown under different tillage treatment during 2005 ~ 2007

E NPT Y ik FRIEL PGy ThIE P ¥
Years ~ ALHRTreatments o verbn?( x108)  LS(em) NG GWPS (g)  TOW (g)  Yield(kg-hm=2)
2005 ~2006 T 4.18b 7.62a 27.96a 1.45a 51.12a 6061b
TIS 4.58ab 8.08a 31.28a 1.59a 50.61a 7287a
NT 5.33a 7.87a 30.13a 1.45a 48.82a T714a
NTSS 4.98a 8.31a 29.15a 1.53a 52.56a 7535a
NTS 5.02a 8.06a 30.85a 1.61a 52.23a 7915a
2006 ~2007 T 4.38a 8.60a 31.69a 1.62a 47.36b 6533b
TIS 4.41a 8.98a 32.51a 1.77a 50. 19ab 7067ab
NT 4.32a 8.50a 33.53a 1.82a 50. 80ab 7300ab
NTSS 4.78a 8.42a 32.82a 1.65a 50.39ab 7367a
NTS 4.28a 9.00a 35.60a 1.87a 51.08a 7633a

LS, length of spike; NG, number of grain per spike; GWPS, grain weight per spike; TGW, thousand-grain weight

3 hEFnitie

(1) SR AT 7 5 A bl ST A /N R R AR B 38 R VR HE M A RS AP L SR B R A 45 3R o 3R
W, B S B RS TANER R AT ERMREK RGeS b o A T NER
RERPR BRATEMNSRK BERTESEELE; FEMALEERKARR L TERIBENETH
MK, 2GR R SR KA T EF A TR

QYR TEREARKEERRRZAMRNEZEISR. OB X TRPEIHEREEDRR TES
AR K B R BT 45 A — . BB R, h T RskR 2 E T MK MRS, M5 0 ~ 10em HFE K
WEKBERTAEGEHE"  ABFEPAR L F R NTS NTSS Hl NT 43 0 ~ 10em MR TEFHEH AT T M
TIS 4b38, H 2R B %, 2R 5HAM, RI L TREN L. BETREN, aHHEE T & LEF
VEIR KB BEE/NTAGRHE 357 BF5E 2 B St ML G R XHR A 28 BE A0 A S M R A DL B S o AR
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FEH, BT T A0 TIS 4b3# 10 ~30em FAR T E 2 B AR K KT NTS.NTSS FiI NT 4b3# , 5 84 WA 5T 45 -4
7 44 30em +J2LIF NTS NTSS I NT 434 + ER KB ERR TERERT T A TIS 45,5
A RER 1 TG HHE b i RSB B A E AR TA/NER R T ILMRAEREZ BAEKD Mg
PERHE LR ARZ IS, AR E SR A M FRR M T AEK™ . %15 ,30em LT 2R K E
FARTFEBE NTS NTSS Al NT LB 34K 0 B KT T Al TIS 43, 3% 5 Raimond #l Destain"™’ f 57 45 51
FEML

G R B R —A R K5 384 7 1 LA e, d Rl 3 s R B EZIEM 18R . A
BrFe B 22 Bk RE R B S B, A B S P NTS A1 NTSS W= B # B E KT T,8 T 4 54E S
16.84% ~30.59% H112.76% ~24.32% ., HJEFHZ —RAHIN T mEETRE 2> &5+ ,2006
4 NTS NTSS 1 NT (i B 5B 32 = TG HHE T, M0 5= 2t B3 & F T;2007 45 NTS F1 NTSS TR, E B
EET T MM BEOMEEST T, BN, R EmLE T LRSS MR TRAEY R, &
BT A KRS TR 2R AEA R MR MR 3K 2 R 3Rt b 2H 2R A 3 K B TR R T, AT
R,

(4) PR ERE AR 2R AR K IR SRR RS AR R A 5610 | R IR 2R A A KR 2 [k Y
Y E AR A ST HE— TR,
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