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AEEE, B 4K, EXE R 36 m”, Bl X E ALY
12 m”. BIEIX Ay 6 m”, LABEIEAE B . i
& 100 kg P20s5/hm’ . /NEAB T, TR R A%
JXBE 6 em, 785 20 em, NREEAE T IABIRFEAT
PRETE, LT HH ) PR (] 24 O AR
L2 NERRSBERRERIAE
BB (5 1 m 1), AR E
(2004 4E 11 A 10 [ )FI4M8E(2005 423 A 7 H), F
2006 45 6 A 4 H A HHEL, AR ST
FLRR ) BERSORT B RR BORE RS
L3 MEYH 7T
INZHERIATE 3 R TR EIA(S AT H) KT
JAAH 13 B) RIS H 12 1) (6 A 4
EDNIV=2 /NN TRANG Wil e =g O East7/h o
s i B BRI S R = R <5 X
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BE . SRt 2 Emx,
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2.1 FEEXFZNE 5 EERISZ N

N LATRA 2502 Fh i SR 4R /N 22
k> BERR. BT KR Pl B BR Y BRI T 6. 4500, A
BFREAEE N 13.5 A BE, RAEMEH & X/
A BERFZ K B 3 JKF N2 FT N1 43 51 ¢ No
B 154 AN 2. 05 A Hbk/r BE, ISR FRARLL. /N
& 6 S 8emT/IME 22, ZRE B E KT, ANFH
ACFRAR G, P R R 2 N1PP333 AbFRAY B

0. 7611 STt SR 15 39000 2 TOUHS 5 4 JRE F - (1)
T 1 TELEXL/NE BRI EHZMN
Table 1 Effects of different treatments on the number of tillers per plant
e V65 M 22 TS LA
Treatments Xiaoyan 6 Xiaoyan 22 N —application rates mean Chemical regulation mean

WNo 2.81¢ 2.14p 2.57p 3.71p

WN1 5.77a 3.69a 4.82, —

WN2 4.82h 3.07ab 4.11, —
NoPP333 2.87¢ 2.46h — 3.9%a
N:PP333 5.85a 3.964 - -
N.PP333 5.094 3.464 — —

1% D W PP333 43 B3R A KR 2R i © AR A RE R R AL B IR 22 AR GAF 0. 05 9 BT (),

Note: @ W and pp333 indicated separately soaking of seeds with water and Paclobutrazol (PP333); @Same letter in each column indicates no

significant difference at 0.05 level (The same as below ) -

2.2 FELEXZNEHRFHIRN

M 2 ATLLF Y Z30MR o Ik 75 11/ E 22
RIH — R RAAE, (B RE BF KT, 2
RO P — I B /M 6 5 AR SR B AL T
BB A Y, A AR S X —i
AT ) ARG, 22 200 A AL AR D 0o AR A v T 22
INZZ/ME 6 SERILIARA I, ZRMRFPEE &K
HHIMEIE , Xt/ N B —E VR 78 No . Na
ANz AER KPR 2 0 A BE, /ME 22 B9 RK =
IRIEAR T 2.0,2.4 F00.3 cm, /ME 6 553 73] A
L.3,2.9H 1.0 em, J52Z0#raM, No Al N1 845
LR 18 %ok FEE o i 440 8 S 25 7KF T N 800 R e
IERIBEEAKT. FERE AT AL FR/ME 6 5
PR FEARRR BE (173 em) KT REFF ALY /NME 22
(L-57 em), UEPAZ RO RESEAEIRIRAL . S2 R bR ST

R, R BUEIREE . AR RIR T R AL HE AL R
TOE AN bR s VT R AL B BRI T A
PP333BA<<PP333<<W, J7 2/ #r &, 557
Ik = 2 B 55T K AL B ) ) 22 5708 B 35 KR T
PP333BA 5 PP333 4bHE[H] TLRH B 2= 57,
RAEXH/INEZ bR E A B, NEERKA
Il A= I RS 2 0 T /N R N T Ny
B No INEMRE N ZERBE . N2 AN NERE R
ZRANLE, BRI/ bR R ] e 5 HAR
PEAEY R AR E R A RE R FESTER
B VR 750 L AT 0 Fob Xt Ak = G 5 ) A7 AE 28 BLAE
P AR SRRV S A RUBE 0 5 ok R i AR AEAC
HAEH, HIEBE AT (43310 Fo.0s=5.562>3.35,
df1=2, df2=27 1 Fo.0s=6.61>3.35, df1=2,
df2=27), KA HAEAHAIAHE.,
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Table 2 Effects of different treatments on the height of winter wheat
B o e
isci! Reviving stage Jointing stage Grain filling stage
Treatments M 22 IME 6 5 IME 22 JME 68 /M 22 N
Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6
WNoW 19. 1ab 14.1p 47.0p 47.6h 62.2h 68.7b
WN1W 20.9a 15. 0ab 52.3a 52.2a 66. 6a 76. 3a
WN:W 19. 4ab 15.44 49.2h 53.9a 67.0a 75.0a
PP333N¢PP333 18.1p 15.7a 45. 0c 46. 3¢ 60. 3¢ 64.6b
PP333NPP333 19. 8ab 15. 1ab 49.9h 49.3h 65. lab 74.8a
PP333N2.PP333 19. 3ab 15.7a 48.9h 52.9a 64. 5ab 73.3a
PP333N¢BA - - - - 60.7¢ 64.5h
PP333N1BA - - - - 64. 3ab 73.7a
PP333N3:BA — — — - 64. 3ab 72.3a

TE: W .PP333 BA 737 7R B 5 7K  BEHE £ 20 e 6 —BA (A,
Note: W, PP333, BA indicated the treatments with water, paclobutrazol and 6—BA, respectively (The same as below ) -

PR - TR %o B OR35S, B AR PR

2.3

AR IERS %N EHEFR AR

M 3 ATLLE L NB R A AL, 28R

PHER 2 2R Pt

1
ey

PRI it Ak P A1 )

Sent IR RS, Jorh i M 22 B R o
THEFR L S R ARt & oy 240 kg/hmz i /M 6 24

3 FELEXLNEHERIENE (cm”)

Table 3 Effect of different treatments on leaf area of winter wheat

BRI RB B KT, FENE AR B A R AR Y
S T R R 0T A ol R TR, A [ AR
b IR HI/ME 22 g BB E KT/ME 6 5 R
REE GRS IR vA e 3l

B

K5 H Jointing stage

Lb R Reviving stage
Treatments /M 22 /MR 6 5 /M 22 /M 6 5
Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6
WNoW 8.39h 5.23h 17.37¢ 18.28¢
WNIW 10.67a 6.14p 20.88ab 19. 64pe
WN2W 9.66ab 6.30a 21.24, 20.47p
PP333NoPP333 8.71p 5.87h 19.02p 19. 13pe
PP333NPP333 10.82a 6. 34ab 21.33a 21.88ab
PP333N.PP333 10. 114 6.80a 21.58, 22.17a
x4 FELEXSLNE SPAD EZ M
Table 4 Effect of different treatments on the SPAD value of winter wheat
1R 4] T TSI RS
s Reviving stage Jointing stage Grain filling stage Ripening stage
Treaments  ME22  MESS  ME22  MESS  ME2  MESE  ME22  MESE
Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6
WNoW 38.7¢ 43.9h 46. 5¢ 46.8h 42.94 41.04 4.9 6. le
WNIW 50. 3a 50.7a 53.9p 48.9h 50.9p 44 . 4¢ 29. 2¢ 25.2¢
WN2W 50. 6a 50.7a 56.3a 50. 5a 53.3a 50.9a 35.6h 35.7p
PP333NoPP333 43.5p 46.7p 49. 8pe 47.3p 44. 9¢d 44.4 7.9 6.5
PP333N1PP333 54.5, 51.44 56. 1a 51.0a 50.1p 47.1p 29. 1¢ 27.9
PP333N2PP333 52.1a 51.44 57.9a 51.7a 53.4a 48. 4ab 35.1p 38.7h
PP333N(BA — — — - 46.9¢ 44. 6¢ 12.94 12.24
PP333N1BA - - — — 50.0b 47. 1p 32.7h 34.6h
PP333N2BA - - — — 55.6a 50.7a 45.7a 44.0,
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2.4 FEEXSZ/NEZEM F SPAD {ERYEM

B3 4 TRLE . NEAR R A BRI, A 230
MR Qb B A I T R SPAD {H . HorPaR A
T BA AL PR A 2 R 24 38 3 KT BT ISR D 2 5%
MRS FR 45 A A K NS 6 —BA J5 . 3800 T S A
[ SPAD {H. 2 %0MeAb B 45 & A K fa BT it 6
—BA J5. BEERE TR - SPAD . M
SPAD {H ) m Ik 5 H A B T Re 25 I AH S, bl
W, 23 R H 5 6 —BA 414 BAIEEMN k.
R TEM DI REAR B EAER, X R R A TR
ZHIETEW R T

RIEXT R RS BEE BERmW, MEAEKA
FAB M B SPAD {E#°8 N2~ N1 No, HiEA
S5ARMRIAIZ R 28 85 KF B T /R4y
5 Z MM E YRR, ANE ST, 54
B M2 SPAD {HIAR/IME 22=/ME 6 5. %
SR B3 OKCF, RO VS AR S RO e A
SPAD fHM S FAESS AR (AR BE K,
2.5 AEGEXZNEFTEREMKERNF N

Hi 5.6 ATLAFE - 150 A ACIE R BE BH . 3

B REONER. AL B & EY & K
N1 A1 No 43 5l % No 3 2 086. 5 kg/hm2 i
2 276.7 kg/hm” . 3735 B3 KT N2 8 N $40
190. 2 kg/hm®, 347 Aeak B 35 KT, o FF VR 5 770 i
R BAR VR = B R R AUK T AR IR EAE EE /N
ZNRPRL™ B ) S IR 5 4 PP333BA 4b ¥ —PpP333
AbFE=W AbHE, PP333 JR 4 A 4k T HH IS it ml i
BN 252. 6 kg/hm”, PP333 12 Fh &% &4k 5 3wt
PP333 FOYE % HAME e 6 —BA AJ i ;= & % i 601. 2
kg/hm”, {6 — BA %% PP333 4b B ] 1 fin 7 &
348.6 kg/hm”, /ME 22 & 4b ¥ rf PP333BA 4% W
FIPP333 377 745. 05 kg/hm® Hl 279. 05 kg/hm”.
/M 6 5 & 4b B b PP333BA ¢ W Al PP333 $7
457.3 kg/hm” F1418. 1 kg/hm”, 84715 B 15 1.2 K
-, RIEY A K S AW 6 —BA T] B .3 &
INEE TR, SRR FRAR B . ME 22 77 T /ME 6
5 R B E K ME 22 BUME 6 SRR
491.42 kg/hm”,

RO FRLEMZLNZFEMRER R~ ERIZM

Table 5 Effect of different treatments on winter wheat grain yield and their yield components

R BRAE HER A THE (g) 1t (kg/hm)
A3 Ears per plant Grains per ear 1000—grain weight Yield

Treatments MEZ2 MESE ME22 MESE  ME22 ME6E  ME22 ME6E
Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6 Xiaoyan 22 Xiaoyan 6
WNoW 1.7p 1.6h 28.83d 30.53d 40.76h 39.58ab 3709. 4¢ 3953. 9
WN:W 2.4a 2.5a 34.45h 34.17¢ 41.62ab 39.32ab 6292.9¢ 5613. 1¢
WNzW 2.7a 2.1a 37.13a 36.13h 42. 244 40.47, 6127.9¢ 6103.5h
PP333N,PP333 1.7p 1.6h 31.90¢ 32.60cd 38.89¢ 38.66h 4491.7¢ 3703. 3e
PP333N,PP333 2.6a 1.9ab 35.23h 34.75¢ 41.24ah 38.34p 6595.4h 5787. 2¢
PP333N,PP333 2.7a 2.0a 36.13ab 37.37ab 41.89ah 39.72ab 6441. 1ab 6297.5h
PP333N¢BA 1.7p 1.6h 34.08h 32.92¢d 40.65h 40.51a 4749.94 4173.9d
PP333N1BA 2.6a 1.9ab 35.25h 36.37h 42.86a 40.76a 6923.9h 6088. 2h
PP333N:2BA 2.7a 2.0a 37.07a 38.25a 43.01a 39.40ab 6691.7h 6780. 3a

M= B R 2R A (3% 6) . B Bl R0 1Y 3
s FRRRBERC AR RO TR EE 3 A S 0 b LR
TR BEORE RS VAN Tt 20 25 19 (B R T
TR )22 AR 8. 25 7K Tl ROx /N2 T 2
AZE R ARIB KT, it o [ LR AR ASOR TR B
1 9/IME 22> /M8 6 5, HL BRI Tk 5 22 5
B3 BRI P ER AR, SEAKX IR,
(o A SR 500 1 /N 22 SR BE AL A i 5 (HR
B, T AT R e B3 St N i
REL, AUE A PP333 (i abBEThr B0 WA

PP333BA.PP333 1 BA [t & ffi FI T ks 5 A 4 N i
e,

20 J H 55 6 —BA 5 S REE ER
INZ R RERROR TR E A R A TR . — R H B3
BN A K S B BB SPAD (B (£ 5), 1848 T
M3, S T I ThRE A fR2F T & =R 1
2, B AR RN OB 1AA &
BEHHETYRA R ZIEMSE, Bt 6 —BA JFHIH
TRERRLZ A TAA [8) S 328 T kR
TAA A& ERUFPRL A BES SR (R HE T RPRIES
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Table 6  Effects of N-application rates and PGRs on winter wheat grain yield and its constituents

7 H i & & N —application rates YH57%1 PGRs

Ttems No Nt No W PP333 PP333BA
HRRAEEL Ears per plant 1.6h 2.3a 2.4a 2.1a 2.2a 2.3
BURLEL Grains per ear 31.8p 35.0a 37.0a 33.5h 34.7 35.7a
TR 1000-grain weight (g) 39.8a 40.7, 41.1a 40.7, 39.8h 41.24
P8 Yield (kg/hm”) 4130. 3p 6216. 84 6407. 04 5300. 1p 5552. 7ab 5901. 34

3otk i

Ly AFEAEHE QBN ¥R B ) s AR A
L2555 6 —BA M5 G AL FE (PP333BA ) = 254 mk
AbEE (PP333) =5 /K AL EE (W), Hih 2wk 5 6 —
BA FRZ5G A0FE (PP333BA ) UG K AL B (W) /N 7=
B4R T 601.2 kg/hm”, H4P7IE 1K B3RP, £
AR A A K 1 7] (2 e Je 5 6 —BA iC
B T B R A H B AR ER .

2) AFRKE T A= 4 815 9 o 3 3
TR SPAD {H . /N T AR B I i sy, Hr
FESR A ImEE 6 —BA J5 AT B SPAD fH
ARG R, MR REE T EE A A
B SRR TS SE R IR 20 SRUR s T S ZRAE A T
HVE R B AL, H 0 AR K s R
SPAD {E Y 34 N ] e 2 A AR A KR 5 7l e /N2
W) F BRI

3) ZRMER FRIEEE T /NG 73 BE s R A1 A e
ZMEH AL T NE bR BRI TR B 2
e EFRE A AN i 6 —BA AHZE A B AR & M
PR RERECRITH 8, R BE LA AR (2 h) 2
INZFFERY A, BB ET I, FE N A R AR R B
BORBUR R A AL s it o] DUA R 1 /N AR K
REREEY B EY ., 28 KRR
Bl 5 B A AL A AR A A VA T R A P2 I L 4%

5 R IT AL 55 .

2 % X k.
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the models showed: (1) there were some differences in yield potential and optimized-measures combination be-
tween bigpod variety Huayu 22 and small-pod variety Luhua 12. The maximum yield of Huayu 22 was 6 498.6
kg/hm2 with the optimized measures combination of 115.8 kg N/hm*+2.09X10° plants/hmz, while the maxi-
mum yield of Luhua 12 was only 5 792.9 kg/hm2 with the optimized-measures combination of 101.9 kg N/hm”
+2.22X10° plants/hmz- (2) The bigpod variety Huayu 22 was more sensitive to N rate, while the small-pod
variety was more sensitive to plant density - When the N rate applied was under the optimized amount, every kg
N could averagely increase 18.2 kg pod for Huayu 22, which is 6.3 kg higher than that for Luhua 12; when the
plant number was under the optimized density : each increase of 10 thousand plants could averagely increase 92.3
kg pod for Luhua 12, which is 24.5 kg higher than that for Huayu 22. So to get high yield for small-pod variety
more attention should be paid to plant density- (3) A measures combination for Huayu 22 was 109.0~156.2 kg
N/hm*+1.75~2.57X10° plan’[s/hm2 to get a yield above 5 000 kg/hmz, and for Luhua 12 was 86.6~147.2
kg N/hm”+1.85~2.58X10° plants/hm2 to get a yield above 4 000 kg/hmZ-

Keywords: peanut; different variety types; singleseed planting; N fertilizer: plant density; yields: opti-

mized measures combination

(E#% 62 7)

Effects of plant growth requlators on the growth and yield of
winter wheat at different N-application rates on dry land

YU Caiyan"”, ZHOU Jianbin'» TUO Xiuli's ZHENG Xianfeng'> TANG Haijun’
(1. College of Resource & Environmental Sciences, Northwest A & F University s

Yangling> Shaanxi 7121005 2 Xianyang Institute of Vocation and Technology, Shaanxi, 713700)

Abstract ; A field experiment with the split-plot design was conducted to study the effects of the application
rates of nitrogen and growth regulator substances on the growth and grain yield of 2 winter wheat varieties- The
result showed that seeds soaked with PP333 significantly increased the tiller number per plant at different N-ap-
plication rates- The height of Xiaoyan 22 and Xiaoyan 6 were obviously decreased by spraying PP333 in jointing
stage: and the decreasing rate of Xiaoyan 6 (1.73 cm) was more obvious than that of Xiaoyan 22 (1.57 em)-
The leaf area and leaf SPAD value of the 2 cultivars were also increased by the PGRs during different growth
phases: and the increase of leaf SPAD value was significant when the 6-BA was sprayed during the grain filling
stages which indicates the positive role of plant growth reqgulators (PGRs) in improving the grain filling by de-
laying the senescence of flag leaf and extending the function time of leaves- In addition, the grain number per
plant; 1 000—grain weight, and the yield were obviously improved by using PGRs in different growth phase-
PP333BA increased wheat yield by 348.6 kg/hm2 and 601.2 kg/hm2 compared with PP333 and Water. respec-
tively -

Keywords: winter wheat; N-application rates; chemical requlation; growth phase



