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DS X RIE R FE T &N K AR R BB

kG, Witid L@, T35 %, ki, RER, FAS
(MR A APl 2B, TR ¥ % 453007)

o BRI X &N K AR AR R SR Sh A BRI, 5 2013 - 2015 4E A9 K FIIR
3,78 3 AHEEKF (90 kg - hm™* 240 kg - hm "> #1350 kg - hm ™) F, FA/N BB AT IR B RITAEIE ot M5 #b
FEE AN AR A HEROKEE 75% , 2T 0 IR EEE AR, i T EX & NERKE K
FIFIRG 2 P RTE SR R R R . 25 R 00 7RV AR R T, P VB K 2 0 O B A B84 G 438 o, 7 - S - K
MK o AR K BRI EL ) B T M, MK BT o5t B B AR . MEUE D 240 kg « hm P} BRI K AT AE
KRR B Bk, 55 10 109.79 kg - hm ™2, WUE 1 IUE 4351 Hb i3 5 248 55 50. 52% F1 68. 01% . 7E iR ot
FRR SRR E K SRR W) B TR R, M SR BEHE BB B3 0 2 BRI DR R B, ) 395 E BB A A
WM /NERLARAERKE, I LIRS T HMERE R, B AEREES. GGk, MR E KN 240 kg - hm ™ ) 55 35 R
HiK IR KRR 7B RK R R SRR PR R AR S R,

KRR < AN KR AR R R S T i

FESHES $512.1; $311 TEFRERD A

NERBEEZNREED AFARELDEN X, RICVFEIBIX Y 70% HEREEPE6 -8
A /NELETHRETRA R 200 mm {154 /NERKRB 25% ~30% " 72 HL, #hFo g i X 9
EMEMEIT . SRR K YRR H 25, VR N B A K R I M 3, 2R R S A X 5N Y K R
PR R B HR BN SRR T R KOS AR R RS LKA R R BN E RO
AR KRR, I BERIMENENFET . B, AT R IX & NE BT TR
B R X HET IR B B TR AR IR IR ), SEBA/INE A P IR BCTTK

YRS IE B B /K S I8 —RE G RL T , TR/ & RIS K 7 5 BRTUE RS M, B R TH 7™, 97 32
BRI RIRRD . AU A/ AR BIRITF LK, LOATI 5K B PR 19 H iU 319 AT
FEIPITE K R 13 £ v S ROITOK BE ), UL ARIMSE A TR)Z L K AT ORI, X /N 7 i K AR 4R
RSB A BRI IR PR YA 1R 2 AC B R A RE KRR 5 5 I A )+ 2 R e K B, 0 A )
Zt 2 BAR KR ARNEK BT TS K B0 R A KB . ATTSRW, 31
FIFFAL + S HE 08 22 FH (] K B 759% B, 25 T/ E R I T YRR , SR B i kpR =

AN NEESFNEZERERR, 5K ZMFERSEM. 72/ E A KO R & TRk AR
BN, BEREAR K 43 FVRCR BRI ORI AT DA 0, 1 e L A T A Pl ME KR R BRI
BERE R B, AR TR TYREFRIN %R, BLE R BN N2 EKE W, & X1 E
R BRI B AR AT AR TR E/DNE R IHEE M 2 AR /NE R, B
WAPRIE R S RN R AR

RIS U R 4 45 /KB, AT 0395 TR 2% 1 T & /INZE 7K 3 P PR 3 Bk HE S 2h 25 i B S 4RO 5
. ARRIGTEA/NE IR T TFAERMAE 0 ~ 100 em 38 /K B, 38 3 im0 2 a3k B i 75% , BT5%

W He B #A :2016-10-20; 1% 5] H f :2016-12-20.

E&WE: BE 1RSI a2 FH TR T H 1R8I (2013BAD07B07 ;2013BAD07B14 ) ; A B 44 B A4}
FHOOE B MRS B AR 01T B (142102110056) .

TEE B A KB (1974 - ) . &, REHT £ A TRTRE TR RSB 11, RN/ NERR I FIHISY , E-mail :2djdai@ 163. com.
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AN TR G PR RS FR B 20 285 AN [ SRR 7K S 6y O B, LA 2R /I 2 740 7K e 7 e S B R 8 B R 1R A B
.

1 #REFE

1.1 I HEER
REETF 2013 —2014 4FF1 2014 - 2015 475 ] g I Ko /NI FH (35°19'N, 113°547E) 347, %X
B TR AR XS M5 ,2013 -2014 2014 — 2015 L /NEET R FEKE 4514 132.80,146. 60 mm.
HEFEHOPE L, BIEAE LS goom T MR RN HERKEAERSKERN 24% , +1% pH AN
7.6, iA5% HAEERT IR AT ER AR 1.
#1 ML HEERMES

HYURFR SRR E3 14 s e e G

# f R X

(g-keg™h) (g-kg™) (g-keg™") (mg-kg™')
RAEX 16. 30 1.21 1.26 28.82
PRSI 16.13 1.40 1.51 26. 60
2013 -2014
RAEX 20.51 1.58 1.47 26.95
CK 17.23 1.44 1.53 26.50
fRAE X 13.81 1.66 1.45 28.47
2014 - 2015 FAEX 13.71 1.61 1.30 23.32
AR 17.38 1.71 1.37 28.55

1.2 R_Wigit

RE R X BT, BEEN E X, BIX A EEAL 3. 2013 - 2014 /pZE A FEMBRIILE 3 MEAK
F(LAGEAG) : (1)0 kg « hm ~* (IRAE, D) ;(2) 150 kg » hm > (HfE,Z) 5(3)240 kg - hm > (FAE, G) 317
PB4 90 kg - hm ™2.2014 - 2015 /NEAFEEMEERE RN (1)0 kg - hm*(D);(2)150 kg « hm >
(Z)5(3)225 kg - hm > (G) , IV A B M AR 0.90 135 kg - hm 2. PiAE B 4E Y+ IE I RS 35 0 240
kg « hm 2 FANMERUK T, LUK 2 X &K &0 HRIRE K B 75% 4 BT BANE & R E 4 4N
VEARTR . JCHK (WO) (JERSK + 3K (W) JEHZK + FFHEK (W2) JRFTK + 3K 15K + FRHEK (W3) % B
K RKEBREJEHK + JK + IR (CK) ,2014 - 2015 4E4ERT 407 500 A X & /K B T A 2 E) Rk
W T5% AT, S0 MHEAKENER 2 Fin. /DXERN3 mx3 m, HEE=AFE ,/NXA[E 2 m #Y
R KA B 1B , SR P T 26 B E AT K I RS (BIBE 75 em (FUB/INEATIA]) IS HER FE HUAE T REBE.

YEBITJEEHE PO, 100 kg - hm ™% K, 0 112.5 kg » hm . i ifb R 2R A vEE % 22,430 913 2013 410 A 18
HA12014 4£ 10 H 22 H AT#EFRP, FAE 150 x 104 4k - hm ™ 4T [EHE 25 om , $% B85 7 H #EAT 5 B0 H A&
FH,2014 4E5 H 26 HF2015 45 A 31 HUkzk.
1.3 MEMBRAE
1.3.1 HESKEMITE

F/NERERT GRACH] SR TR R GRS AE/NEATIRLL B0 ~ 100 em R 18, 520 cm
N—BEASE RERE,105 CHTFEEEFRIETHRE, XEFARETHT L, REEERE, IHET
AT T S KRR YK E B ER 3 K

W, =(m -m)/(m, —m,).
W . =0.1xW, xvxh
W, A KRR m, o LR TR, m, BT R m, MEEERE; W, Nk
o B HEETRE G AL BERE.
1.3.2 KARARENITE
E, =P+1+AW + K
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W, = Y/E,.
Iy = Y/I
P, = Y/P.

AFE, G BRKE s P G Bk & 1 W BOB K& AW S B B3k b B K Bt T K
e B, DA R X I T K LRI 2.5 m, K (HZBE R W R Bk R (kg - hm ™ - mm ™) ;Y 2
YRR A BT RL ™ B s B, D A B SRR KR s L I TERAK R R Y SRR 5 Py WK A .
R2 ZBNEEBEMRARKERLERKR

® H ik JE K B/ mm EAI7K &/ mm F KB/ mm &K B/ mm

DWO 101.22 0.00 0.00 101.22
DW1 101.22 54.44 0.00 155. 66
DW2 101.22 0.00 33.48 134.70
DW3 101.22 54.44 13.68 169.34
ZW0 101.68 0.00 0.00 101.68
ZwW1 101.68 71.12 0.00 172.80

2013 -2014 W2 101.68 0.00 22.35 124.03
ZW3 101.68 71.12 10.76 183.56
GWO 115.65 0.00 0.00 115. 65
GW1 115.65 56.35 0.00 172.00
CW2 115.65 0.00 36.21 151.86
GW3 115.65 56.35 11.70 183.70
CK 132.50 115.00 77.51 325.01
DWO - - 0.00 0.00
DWI - - 16.81 16.81
DCK - - 16.81 16.81
W0 - - 0.00 0.00

2014 -2015 ZW1 - - 41.84 41.84
ZCK - - 41.84 41.84
GWo - - 0.00 0.00
GW1 - - 53.44 53. 44
GCK - - 53.44 53.44

1.3.3 BRI THINE

ANETFAE B R R B S SO AR S 2K HE BEARIT , TEJS 6.13 21 28 35 d BUREIROR Sk (FEIE R )
EEES ~ 12 /NFERYER 1.2 (FPRL) RS Sk (RRELER 5] B35 5 ~ 12 /NERIYSE 3 4 [iAFhr) & 100 k1,383 4H
5,105 °C 2% 30 min,85 CHF RIHE, FRE. S BARKHFSE MBTHH R #7978, A Richards F X}
FPRER SN EHATIE O EMCERSH.
1.3.4 >ENE

SRS /INKGEER 1 m XUAT, S e, BB, BE , AR D, THERPRE = R 5B AR ML R ER 30 4T #3858
IR R.
L4 HESHSSH .

{fi ] Excel 2010 XI5 B AL #4367 SVEE, 3+ A SPSS 19. 0 #1 Duncan £ & HE B SHAI BT 5
0T, CVXPT - 32 SRR BIER SR 5 MR S
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2 HBRHMH

2.1 MHEENRBARETENERRETMEFRKENEMW

B 3 W4, A E R ER R RN, /N EREF - A B BoRE K B/, Bl it AU B AY 3 In#E /K
HAWR, HERBE(P<0.05). ML - KT HREXEKEER FEFSTHR. GEX(P<
0.05). 4877 — FF4EHH , 2013 - 2014 FJF 1@ ¥E (CK) #E/K B =, b ZW3 310 58. 12% , B 2% & TS i Ak
(P <0.05). 71k - B, F—RHNEKP T, EERKREHRA D WO MR FHAMALE L NEBENMEEH
BEANEE K U8R BB R , & AL AR K B S I EATE /DR B FIIT e, AL B AR K B B
FALT A AR FE , 156 B R RE AT SR ARAE K B D> 1K S M R R KRR BB

#3 FTEAGLELENELERREKBISE

Hr Bt #E /K &/ mm
£ 4 B BFEKE/mm
B - K [ RSk &) A - I Tk - BB
DWO 22.71 £2.56d 97.43 £2.56b 47.89 +9.93e 36.70 £6.36¢g 204.72 £2.79j
DW1 22.71 £2.56d 97.43 +2.56b 83.15 +7.47d 69.30 £4.61e 272.59 +1.76ef
DW2 22.71 £2.56d 97.43 £2.56b 54.85 £2.20e 82.95 2. 80cd 257.93 +3.40fg
DW3 22.71 £2.56d 97.43 £2.56b 82.26 +6.82d 93.33 £6.12b 295.72 £5.42de
ZwWo 33.71 £6.25¢ 97.56 £6.25b 32.91 £2.68f 49.16 +1.61f 216.34 +0. 54ij
W1 33.71 £6.25¢ 97.56 +6.25b 97.25 +5.91¢c 63.65 £3.98e 295.17 +2.04de
2013 -2014 ZW2 33.71 +6.25¢ 97.56 +6.25b 50.59 £5.07¢ 66.06 +4.62¢ 250.91 +4. 18gh
ZwW3 33.71 £6.25¢ 97.56 £6.25b 113.18 +4.03b 73.50 £5.35de 320.95 +6.66bc
GW0 52.42 £7.00b 92.487.00b 51.66 £2.70de 40.96 +2.36fg 237.53 £2.01hi
GWI 52.42 +7.00b 92.48 +7.00b 75.83 +£1.69d 86.86 +2.05bc 307.59 +£2.41cd
GW2 52.42 £7.00b 92.48 +£7.00b 54.65 £4.44e 94.41 +3.11b 293.96 +1.77de
GW3 52.42 +7.00b 92.48 +7.00b 78.32 £2.70d 108.37 +4.25a 331.58 +5.80ab
CK 64.92 £5.34a 105.58 +4.47a 178.96 +3.58a 132.17 £2.79a 481.63 +3.76a
DWO 4.68 +0.56¢ 95.62 £4.53a 18.99 +1.45¢ 79.21 £2.50i 198.50 +1.94d
DW1 4.68 +0.56¢ 95.62 +4.53a 18.99 +1.45¢ 123.16 +4.07d 242.45 +3.02cd
DCK 4.68 £0.56¢ 95.62 +4.53a 18.99 +1.45¢ 98.51 £4.91f 217.80 +4.14d
AU 21.02 +1.90b 79.68 £3.11¢ 40.51 +4.90a 83.41 £5.24¢ 224.78 +4.06cd
2014 -2015 ZW1 21.02 £1.90b 79.68 £3.11¢ 40.51 +4.90a 117.63 +3.60e 259.00 +6.45bc
ZCK 21.02 +1.90b 79.68 £3.11¢ 40.51 £4.90a 147.55 +4.15b 288.92 +5.12ab
GWo 25.40 +3.54a 86.41 £3.01b 37.29 £3.53b 80.92 +3.30h 229.99 +5.34cd
GW1 25.40 +3.54a 86.41 £3.01b 37.29 £3.53b 128.12 +4.85¢ 277.19 £2.59%ab
GCK 25.40 £3.54a 86.41 £3.01b 37.29 £3.53b 149.17 £4.57a 298.23 +4.50a

VR NG PR A B 2 5 83 (P <0.05) T .
2.2 WERENREEETE/NETBIKS I ARERN R

B 4 Al H, BEE A BN, 7= 8 2 S 5 R AR A % 2013 - 2014 4R FF DL ZW3 ALFR A7 B &
i, 10 109.79 kg « hm 7, [Fl— & EKFE T, AFEFEEL > BERIA W3 > W2 > W1 >W0, 2 R%53 8
EIKE(P <0.05) ;2014 —2015 4E5, A ZW1 e AL A = B B 55, 20 9519.76 kg - hm 7, MI[FA EKETF,
FTPEHER W1 >W0>CK, HzER AR EEKFE(P<0.05).

2013 - 2014 4E/NFEEK T AFEEIERE T R4 HELH WUE F1 TUE M58 (CK) B ERE (P <
0.05). ZW2 4b3 WUE 1 IUE Bk, -7 LB ¥E (CK) 275 83. 12% .136.51% , £ % 5% (P <0.05). ZW3 4b
## WUE I IUE HI8¥E (CK) 4> B2 5 50.52% 68.01% . ZW3 4b3 ¥ WUE 45 ZW2 (%1% 17. 80% , /= & 5. 2%
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R 5. 14% . 2014 - 2015 4E/NEA KT (W) A BIER R ZAERAE F R B R TER#E(CK) 438, B

WUE #1 IUE #1b CK 5. ZW1 AyF=H H ZW0 11 55.86% , H WUE $2F 73.9% , 2 R B 3% (P <0.05).
&4 FREKBLETENERKSFI AR

e o o4 om PR/ Wk, EBOKF R Mok BEKFIRRE Ko F R
(kg - hm~?) mm (kg-hm=2 - mm1) mm  (kg-hm™? -mom™') (kgehm 2 mm')

DWO 6553.94 +401 101.22 64.75 +0.68e 132.8 49.35 £0.25j 32.01 £0.20cd

DW1  8709.95 +90.19i  155.66 55.9510.77¢g 132.8 65.59 £0.55¢ 31.95 +0.33cd

DW2 8826.41 + 100h 134.71 65.52 £0. 44e 132.8 66.46 +0.61f 34.22 £0.39b

DW3  9060.06 +80.83g  169.34 53.50 £0.50h 132.8 68.22 £0.50¢ 30.64 £0.27def

ZW0  7531.30 +80.83]  101.68 74.40 £0.52b 132.8 56.71 +0.50h 34.81 £0.37b

ZW1  9519.29£32.15¢  172.80 55.23 +0.20g 132.8 71.68 £0.20c 32.250.1lc

2013 -2014 ZW2  9615.81 £41.96c  124.03 77.81 £0.46a 132.8 72.41 £0.26¢ 38.32 £0.17a
ZW3 10 109.79 £20.82a  183.57 55.21 +1.00g 132.8 76.13 £0.13a 31.50 +0. 06cde

GW0  7400.37 £5.51k  115.65 73.11 £0.69c 132.8 55.73 +0.04i 31.16 +0. 02cdef

GWL  9200.26 £21.52f  172.00 58.39 £0.44{ 132.8 69.28 +0.13d 29.91 £0.07¢

GW2  9551.71+45.09d  151.85 69.50£1.00 d 132.8 71.93 +0.28¢ 32.49 £0. 15¢

GW3  9992.13 £90.19b  183.71 59.03 £0.31f 132.8 75.24 +£0.55b 30.13 +£0.27¢f

CK  10079.56 £37.86b  307.50 32.78 £0.12i 132.8 75.90 +0.23ab 20.93 +0.08g

DWO  8634.32£55.7lc 0.00 - 146.60 58.90 +0.38c 43.50 +0.28a

DW1  9134.57+69.50b  16.81 543.45 £4.14a 146. 60 62.31 +0.47b 37.68 +0.29¢

DCK  8204.10£77.0le  16.81 48810 +4.58b 146. 60 55.96 x0.53e 37.67 £0.35¢c

ZWO  8729.36 £95.44c 0.00 - 146. 60 59.55 £0.65¢ 38.86 +0.42b

2014 -2015 ZW1  9519.76 +55.71a  41.84 227.53 +1.33c 146. 60 64.94 £0.38a 36.78 +0.22d
ZCK  6108.05+63.87g  41.84 145.99 +1.53¢ 146. 60 41.66 +0.44¢ 21.15 £0.22¢

GWO  6688.34 +82.65f 0.00 - 146. 60 45.62 +0.56f 29.08 +0.36f

GW1  8454.23 £42.74d  53.44 158.21 0. 8d 146. 60 57.67 £0.29d 30.50 £0. 15¢

GCK  5912.96 £55.03h  53.44 110.65 +1.03f 146. 60 40.33 +0.38h 19.82 +0.18h

2.3

2.3.1 FRERSE

0 575 789 T 2o} SR AR T /N SR AP R AR AE RS T

% Fi Richards J7 R /INZ SREAKL 55 #RLA A R E 565 REM R RBATHLE , 1 10K 5 Fran mRE R
SR NS PAHEL R 7R 0.99 Ll b AL BIEEERER, A KB (A) E A RN mEAR
SCHE IR AL H. 2013 - 2014 A KF Rl —REEET, W2 LB AR REREE(V,,,) ALY ERER
(Vo) BIE T W3 3. 2014 2015 A K SRERA A EFRHERERHWERE (W) Vo XV, I
FEgHvhr. St F R AR R, I (W) & TR SR ERA K HI(D) 8 #E (CK) K 4. 34 d. ZE{KAE AR
BIEAFT, WL 43K V., AAL CK 434 B 3.07% \27.18% , - H W1 ZbBfg V. W, 25 T Hit
By R—EEEET , WL AT R ERL BB NARAERKE (A) BT CK 43, i L E T
INE IR B R T B AL .

2.3.2 HEXIE

2013 - 2014 FL/NEREZME 1 BB TR, AR BF R TR 5 B 72 165 S8 3m, 7R 16
JG 13 ~25 d TRJRBMHEIE I, £)5 25 d ZFHM BT RIS, Hp ZW2 TR RE KK, R 55.53 g,
ZWO,ZW1,ZW3 M TR BB A B3 T 4. 17 .5.29 .8. 80 g, &AM R, ZW2 5 ZW0,ZW1,ZW3 JLA4 b
PHIA] FRL T B 25 Rik B E /K (P <0.05) . ZEfRAE XA AR X 43 FI R B A DW2 1 GW2 TRIE B K.

2014 - 2015 FF&/NEAE K HEMELEE TA/NELRE 0 ~ 34 d EFEohL 55 F R0k & M 3 8481k
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WA 1 G EFUR. BEEFPRESK BT , N IRBPRL RIS EAPRL o EHZ A1 . A AR T K
RISPPRLEE B8 KRR, 7E 485 13 ~27 d RrE H B —MEREs st , 7805 27 d ZJERLE s in S T2 18 76
JEAE R - 187 S ZW1 AL IR IR PR RS 34 d I EORLES 6. 11 g, 43S L DWL
GW1 AbBHE 2.84% \3.10% . Fl—ZFLIETT , W1, CK AL BRFIRSSH RN BB T WO A28, Ui I 7E TF 7L 8
FNE KBRS E AR TEE B T E R YRR AR AR,

RS AEAKAVXEBETENEEEBE

Z K
L0, 52 A2 Woas! Vo Ve
R? A B k N Drd (g~ 100 (g 100 (g - 100
kernel ') kemel ! - d™') kemel ™' - d!)
DWO W 0.99869 570 1.92 0.15 0.61 35.14 2.61 0.24 0.16
DW1 W 0.99381 527 3.18 0.18 0.89 31.43 2.58 0.25 0.17
DW2 W  0.99747 539 5.76 0.27 1.79  28.26 3.04 0.29 0.19
DW3 W 0.99817 4.94 8.94 0.40 2.79  23.88 3.07 0.32 0.21
ZW0 W 0.99473 6.23 0.40 0.11  0.23 41.78 2.53 0.22 0.15
ZWi W 0.99912 503 17.30 0.67 6.56 25.61 3.70 0.33 0.20
2013 -2014
ZW2 W 0.99920 5.70 6.35 0.28  2.25 30.58 3.38 0.29 0.19
ZW3 W 0.99872 4.67 6.50 0.26  3.20 40.01 2.98 0.18 0.12
GW0 W 0.99727 4.68 0.26 0.53 4.60 24.86 3.22 0.30 0.19
GW1 W 0.99767 523 7.45 0.30 2.56 30.06 3.19 0.27 0.17
GW2 W 0.99899 5.85 4.08 0.20 1.22 32.45 3.04 0.27 0.18
GW3 W  0.99613 4.05 14.55 0.67 5.17 21.30 2.85 0.31 0.19
DWO S 0.99672 5.84  6.39  0.30 2,43  29.96 3.52 0.30 0.19
I 0.99745 5.47 3.48 0.19 1.03 31.53 2.75 0.26 0.17
DW1 S 0.99726 6.01 813 0.34 3.14 30.14 3.82 0.31 0.20
I 0.99841 5.07 20.58 0.83 7.65 23.37 3.82 0.37 0.22
DCK S 0.99851 599 6.43 029 2.4 30.94 3.60 0.30 0.19
1 0.99849 5.68 5.53 0.24 1.85 32.69 3.22 0.26 0.17
ZW0 S 0.9973 6.53 1.3¢4  0.13  0.47 38.14 2.88 0.25 0.17
I 0.99847 5.8 0.53 0.12 0.23 37.85 2.39 0.23 0.15
Zw1 S 0.99980 6.24 818  0.32  2.68 28.95 3.84 0.34 0.22
2014 -2015
I 099993 559 520 0.21 1.51 32.67 3.04 0.26 0.17
7CK S 0.9998 6.23 292 0.16 0.8  36.73 3.03 0.25 0.17
I 0.99999 543 412 020 1.04 30.91 2.74 0.26 0.18
GWO S 0.9977 566 879 0.38 3.36 28.34 3.65 0.32 0.20
I 0.99953 4.87 9.67 0.43  3.28 24.79 3.13 0.31 0.20
GW1 S 0.99994 6.49 243 0.15 0.70 35.49 3.05 0.27 0.18
I 099978 6.01 1.22 0.12 0.33 38.37 2.53 0.23 0.16
GCK S 0.99771 6.10 7.10  0.29 2,57 31.15 3.72 0.31 0.20
I 0.99764 5.35 12.43 0.48 4.05 25.24 3.59 0.34 0.21

VW AR SRR L ST VRL; R MR R A Sk K BV BB R ke R K EEBEG N TR BYG D E BRI Wy
SRR 02 KB Vi s BV, - FEMRR.

B 2 RSB T &/ NEHE R E RN BB L.

2013 -2014 4465 20 ~25 d BFA/NERER EFRIR TR, Kb R BOR B H BUE ZW3 2 3Eh
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3.04 mg - K" - d7 EPEXFIRAEX LSS 0 ~5 d R EEE FRHE , AT RERX, XL 20
~25 d B, B ARG N, SR BB KA. AEST 25 d J5 &4 HEE 05 ok AR 34 i AR, X T R R
T EFR ARG R, fi 2 A E A, AR EIEILST 20 ~27 d & /NE5R 55 3R R0 A0 7 3 3 3R 3054 5
R, B B B 3K R AR AR BUAE ZW 1 Ab3H, 55 35RE H BEAE DW b, 3 B FFAE K AN K X /2
A A .

6l 7 12014-2015
2013-2014 MR
4 5]
= 0T x* 234 d
M i 4 @27 d
w3 =
& 2 3} 020 d
moaL —~—DWO ~=—DW1 =N R w13d
—~—DW2  —— D3 2 | e d
L 70O —eZH1
—— W2 —a—7W3 1R
0 1 i 1 i 1 L 1 0 -
0 5 10 15 20 25 30 3
A REL /d
B AREAKREEHEN FENERRERE
A ) A
3 i

TE/K BRI B 25 /™ B AR PR, ST KR A3 B E . 1B N —Fh e gk i P K I R,
AR /N RS PR BRI R HE . JRHE REAS M K 23 R 35 40 1 ST 10 12 16 B RELAR AOAR T, B A PR [
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Effect of Drip Irrigation and Nitrogen Regulation on WUE and Grain Filling of
Winter Wheat Based on Soil Moisture Measurement

Zhang Daijing, Yang Doudou, Ma Jianhui, Wang Duoduo, Zhang Yanyan, Guo Xueni, Li Chunxi

( College of life science, Henan Normal University , Xinxiang 453000, China)

Abstract: This study aimed to determine a reasonable irrigation scheduling for high yield and water use efficiency ( WUE) of
winter wheat. A field experiment was carried out with the cultivar of Zhoumai 22 in the Northern Henan province during 2013 -2015.
Two — factor split plot design was arranged with three replications. The main plots were subjected to the nitrogen regimes, which were
applied at three levels: 90 kg - hm ~>(D), 240 kg - hm *>(Z), and 350 kg + hm "2(G). The subplots consisted of four drip irrigation
treatments ; drip irrigation at sowing stage (WO0), drip irrigation at sowing and jointing stage ( W1) ; drip irrigation at sowing and an-
thesis stage( W2) ; drip irrigation at sowing, jointing and anthesis stage( W3). Surface irrigation at sowing, jointing and anthesis stage
(CK) under the nitrogen application 240 kg + hm "> were used as the control group. The target relatively soil moisture content was con-
trolled as 75% after measuring 0 — 100 c¢m soil moisture. The results showed: Drip irrigation and fertilization treatments significantly
hewe effects on the water requirement regularity of winter wheat. The water consumption of drip irrigation was significantly lower than
that of CK. The water consumption increased with irrigation times under drip irrigation, and the proportion of soil water storage and pre-
cipitation in total water consumption reduced significantly, whereas the proportion of irrigation water obviously increased. The yield in-
creased first then declined with the increased of N application. The yield reached peak of 10 109. 79 kg - hm ~* with 240 kg - hm 2 N
application and W3, and the WUE and IUE significanily increased by 50. 52% and 68.01% respectively compared with CK. The
WUE and IUE reached peak with 240 kg - hm > N application and W2, significantly increased by 83.12% and 136.51% respectively
compared with CK, but the yield was slightly lower than that of CK. The filling rate of superior grains was obviously higher than that of
inferior grains, and the grain filling parameters firstly increased, then decreased with the increase of nitrogen — application. Compre-
hensively, drip irrigation at sowing, jointing and anthesis stage based on soil moisture measurement at N application rate of 240 kg -
hm ~* realized high yield, high WUE, and high grain-filling capacity.

Keywords : drip irrigation; winter wheat ; water use efficiency; grain filling; yield



