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1 #MHE5RE

1.1 Rl

I HE KRR AP ONIT AR 9 %, F 2010 48 5 1 24 HIEHFL,9 A 16 H BB S50, A 1R & #1384t 114 d,
R T 2010 AFFELL T4 MR 0 PO i AT il O T I X KB A £ I L PH T X 50 km, 4K
A7 m, b K F A 2 S R b ARG L IR 1.5 g/em’ L FLBR Ry 42,2 % BB SR R L AR 81. 04
mg/kg. B 18. 27 mg/kg. Bl fit & 75. 02 mg/kg. A 1.07 g/kg. AHLE 1.19 %.pH K 7.5,
1.2 REHE

K AR 75 2 2% A SR (RF 30 em, P4 30 em) S A 9 FH = B0 K FT e O 07 L B 25
A 2 T N A g A AR () S5 2 1) 7 S5 - K AH (] o 9 7K o DA 2 50 %) S B O 33 B - B P 100 B L i 1 d
JE TR RER AR 1 73 Mk B 1 X AR AR AE BN B BB AT A K R S /N IXORTR R AP X

FETK AR 10 43 BEFT I L 20 BEAR M (BT 2B AT AL AL 5 DN AE R W By il B 4 AR K Ab B A Ak B
SWHEE  LIASF Y 58K 0% 1 T BRAE K fil 48 A (R 1. MR 228 76 25 8% i 1 7K AR £ 1 Hil g + 480K
W S3 {8 BT FRBPEE K, B RHE 1~2 em, KR 0800 X A0 B 2580 HEAT Pk, I 8 LI & & R B b
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FER 0.1 g, AR X AR H 3350035 & . nT i 25 <R B I8 R RR & H BEOAS 5L IXUE L XU SR Bk
T 78 % (E601 & & ML) 2% |

2L MR P 0 A B 77 BN B A TR AL TR kPa
FIRZE 112.5 kg/hm® , B & 450 kg/hm’ , |5 AP SYBERTID SREEARM MOWZRRE WEEUTE ELB e
IR 300 ke/hm? JEWILIRE 150 AL o100 o 0 0 0w
kg/hmz *ﬂi@ﬂ[ﬂﬁi? 60 kg/hmz . A2 15~20 0 0 0 0 % T
1. 3 iﬁﬂﬁ?ﬁﬁx A3 25~30 0 0 0 0 &1
Bl 0 30~35 0 0 0 T

SR TR W b R, W . s
ZEAT, M [ R A R IR AR L R R 4 B3 0 50~55 0 0 0 %t
Pi QU RY i mRE O T 37| K2 S RO s 13 D S E I Cl 0 0 5~10 0 0 %+
TIHEE MR A AR LA 2 o 0 B o 0w
BLA 105 °C 77 30 min, JRJ5 100 CHtztE O ’ v Eme o oo T
Wit @EEAR S TR, a0
TR R, RAOWKR G 13 ME L, . o w0 wr
b A SO (o) R (o) VR FERL RN () El 0 0 0 0 l0~15  #%F
SRR () TR (as) B BB A () i E2 0 0 0 0 25~35 % T
KAPBERL () R BERL (o) BT () AR B 0 0 ° 0 dml T
CK 0 0~5 0 0 0 T

T (o) R T E () T ()
A (v IR BRI MK 3 AR 77 2 ()
N ELEU L 2R A 33 AR A HEAT 101 UH 43 A1, DAAS A B BTG B A2 0 P Y (AR S Ge it 48 b AT IE AR 4 AT
Horp K AE K o3 A2 72 38 (o) KRR P () 5 HAEF A L & (e Z . BF5E v B LA 2y~ 20, N 520
K25 v, B LL 2y ~x vy HEHIKEE,
A5 FRTFHE bR X AR B BRI OC R A Gy ) L AR AR RBC(P) M IR B AR BBy P, 7% T SCHRLT ],
JH matalb(R2006a) 4 FE i+ 2 S,

2 HRE5SW

2.1 MEBESKEGHTEEREXEDH

S X P i K A AR PP R A S R FR 2. B ER 2 AT A 12 N8 bn b, Br AT A8 SR AR AR X 7= iy
WRIEMIGEKR., Hha o 5y BHCRES R 0. 672 F1 0. 670, R0 EIEMC; 26 .5 5 31 B
KFRES R 0. 606 Fl 0. 558, 5 I 2 1EAH G 5 U W] f K43 BEE A BORE AR L B & i L AT 3K I B 45 45 48 i 1Y
MR AEMT 2.

A2 ERiBAAMAALRABALBEBREZERK

75 x1 X2 X3 x4 x5 T x7 xg X9 Z10 an T2 ¥ y2
T 1
k2 -0. 388 1
x3 -0.705a 0.612b 1
xy -0.679a 0.656a 0.970a 1
x5 0.313 -0.127 -0.483 -0.466 1
o 0.798a -0.299 -0.494 -0.508b 0.267 1

x7 0.891la -0.241 -0.579b -0.528b 0.351 0.846a 1
xs 0.932a -0.473 -0.727a -0.735a 0.325 0.860a 0.879%a 1

X9 0.383 -0.395 -0.454 -0.487 0.069  0.247 0.261  0.463 1

x10 0.533b  -0.267 -0.500b -0.506b 0.265 0.584b 0.502b 0.698a 0.533b 1

x11 0.098 -0.096 -0.033 -0.088 -0.137 0.345 0.213 0.322 0.524b 0.288 1

x12 0.532b -0.299 -0.408 -0.502b 0.177 0.500b 0.569b 0.557b 0.244  0.483 -0.008 1

V1 0.670a 0.201 0.016 0.033 0.126 0.606b 0.672a 0.558b 0.035 0.301 0.046  0.305 1

y2 0.027 0.540b 0.517b 0.549b -0.114 -0.241 -0.021 -0.174 -0.219 -0.218 -0.293 -0.127 0.626a 1

TE a RRARIETE P=0.05 /KT L RF b RRMCHETE P=0.01 KT ERF. TR,
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XFTOR AR PR IR AE N 13 DS AR v 5y, BIAHOCRECH 0. 626, 2B 3 IEAH K 20
oy 5oy BIAE R R 0.549.0.540,0. 517, BB IEAH G 505 s w7 v v 2o w0 e ¥ 5 v, SR
KHKFRAABEA B F) K. BB ™ 5 SORLE AR R AR £5 ) 3 0 R I 35 4R R K RS I K o R R
2.2 BEMRNFTFENEESW

Mo A2 577y ZIRIAY Lkl H 0 #E

yi =— 1.112+1.298x; +0.143x; +0.982x; + 0. 130x, + 0. 31525 — 0. 082x; +
0.202x; +0.181as —0.020xe + 0. 1132, — 0. 0342y, — 0. 0312y, (1

WA %3250, F=23. 684,R*=0. 934, P=3. 329X 10 *<C0. 01 554 B 2. 0 A A& = & v,
PR £ 08 1 2 ) R B 3 1 T AR A AT T U . 3R 3 A AR AR R ) B A R AR, A 3
T LR E AR R L XHE W LA LR 12 DEER T s x aaas va XF TR EEEE KSR, A
PRy B EEERREGA TR B E KT s i ar v s X PRy B B R RBGA B E KT %
B 0 R (D AR R R o Sl T3 T 5 R 2 e UE RECH 0. 082, UL B A7 — 2L E K95 E,
T ELAG b o A (il — S 5T

K3 B IR T F e A AR R A0 19 A AR R S AT

(s M ‘ [ia) 32 47

(Py) JEN —>x) —>x —>x3 —>xy —>x5 —>x —>x7 —>x3 —>2 —>x10 -1 —>x2
x 1.606a -0.936 -0.028 -1.581 0.956 0.028 -0.170 0.612 -0.746 -0.042 0.225 -0.002 -0.187
X2 0.072 0.129 -0.623 1.372  -0.924 -0.011 0.064 -0.165 0.379 0.044 -0.113 0.002 0.105
x3 2.241b  -2.225 -1.133 0.044 -1.365 -0.043 0.106 -0.397 0.582 0.050 -0.212 0.001 0.143
xy -1.408b 1.440 -1.091 0.047 2.173 -0.042 0.109 -0.362 0.588 0.054 -0.214 0.002 0.176
xs 0. 090 0.036 0.503 -0.009 -1.083 0.656 -0.057 0.241 -0.260 -0.008 0.112 0.003 -0.062
X6 -0.214 0.820 1.282 -0.022 -1.108 0.715 0.024 0.580 -0.688 -0.027 0.247 -0.008 -0.175
x7 0.686b -0.015 1.431 -0.017 -1.298 0.743 0.032 -0.181 -0.703 -0.029 0.212 -0.005 -0.199
xg -0. 801 1. 358 1.497 -0.034 -1.629 1.034 0.029 -0.184 0.603 -0.051 0.295 -0.008 -0.195
X9 -0.111 0.145 0.615 -0.028 -1.017 0.686 0.006 -0.053 0.179 -0.371 0.226 -0.012 -0.086
10 0.423b -0.123 0.856 -0.019 -1.122 0.713 0.024 -0.125 0.344 -0.558 -0.059 -0.007 -0.169
X1 -0.024 0.070 0.158 -0.007 -0.074 0.123 -0.012 -0.074 0.146 -0.257 -0.058 0.122 0.003
x12 -0.351b  0.656 0.855 -0.021 -0.915 0.707 0.016 -0.107 0.390 -0.446 -0.027 0.204 0. 000

T2 T R BOT 1 A XHE /N IEAT RS IR 387 12 A B A2 508 1015 7 R Al 0 P SE R B2 R R BTHK
BISH5 Py WA 40 FESR 4 P BRSE R BURCRIYAT 6 D2 dy. oo dye v s dy v dye o s dye e s
dy.qyo 127X A7 R R R® AR STIR TR Z5 R R s s B oy BYSTHREL R . 53 4 Ll W s 42
FA B F PRI AT R P SR T A8 L DRI ] ORI A R A © R 28 XHE A R L i R B/ INHES D
ARUR HMERT d,. o) (2. 580 IRER BN RE NT d,. 0 BINARE.

A4 BATHFEZTRZ RSB R E TR

i 1 2 3 4 5 6 7 8 9 10 11 12 iR ZET
H dy.a dy- e dye dye v dyeoe dy-ay dyeare dyen dysaom dysora dycare dy vy dyee

PL5E R -6.119 -5.079 5.024 3.071 2.608  2.580 -2.397 1.982 1.964 -1.782 -1.656 1.020  0.082
% X1 X2 X3 X4 x5 X6 X7 X8 X9 Z10 T X1z

SR RZ M gT@k  1.077 0 0.014  0.036  -0.046 0.011 -0.130 0.461 -0.446 -0.004 0.127 -0.001 -0.107

FRAE LA b 12 A F8 bR X 7= 5 04 38 42 43 A7 & 30 -

Dy M2y FEFEXF y BUARXT R E R EE R — 6. 119, 2 Fl oy FE[EXE 0 A AR X P #2 B Sy — 5. 079, 43 51
P F P R — A7 28 W B OB BORT SR B3 B BB BORTAT AR HRORT 7 o 1 e [ e R B R R K

D Xy WMEEAERZRECH 1,606, P RECh 2. 580, 35 B F KV, W B % & 2 XF R* 1Y 8 5Tk N
L.O77, H 5 48AR X R* B DTHRZ 1 505 X 3y M ELEEAE R RECH 2. 241, 0 B EAF 4 X 8 — 07, D E &R
O 5. 024 AEVE RBOTHE =000 Xy B9 EHEVE I RECH — 1. 408, Ry L E A T4 XA v 58 =40, Yo &
R 1. 982, FEH T REUP AR\ 5 3 A SO o) REFERL BN s HEOREE 2oy S RE MR P ) B bR . SR,
xs v X R [Tl BN 43 K 0. 036 F1—0. 046, FE K a2, F oy Z 0] A REUN ALK
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0.016741 0. 033,

s Xy B EHEAEH RN K —0. 214 [BHEAEH R BUAR K 0. 820, 78 2 i i HoABAE R X i B[]
i K RE S 2 Xy BEEBEH RO 1. 282,138 i xs X v B EAE R 50 — 1. 108, Ui & s
KA xs 30 AR 2 FEEARLEL 2y X7 5y WTRHEVE HAE R K.

Dy Floxs FEHX v B EIEEH RO 50510 1,606 A1 2. 241 H 2, it s XF oy, B FEEH &
B —1.581,xy gt oy Xy, MOTRIEEVE ] R B0 — 1. 133, XU WA SBEE o) FIBERI B o0 X v 09 B 3E4E
YRR SRR =38 Y W e e v, {0 4% 1 ek X [ 42 0F 77 e A0 2 B Sk 40 A L U IR 3 g DA 3 ]
P AEE SR S I S 2 A G AT R o B 2y 22 )Y R ERAE DG R B Tl W] T XA
[f] &

5)assxgsas Xy WHZLBRRBENOE. XAETHFHE.290WEHT o 5200 5 2028 5 a0
5 asexs Harsxe 5 MAHFEZRE M 0.970,0.932.,0. 879,0. 860.,0. 846.,0. 798, X L85 N EBAR = 1Y
FEMETE R T IRRAE T S BT 20 s BODR R1H R BCH F(H .

2.3 BEBRMNKSEFENBERIN
TR 13 A A AR 5 5K IR 7 3y, Z B2t [nl 3 75 % h
v, = 0.52340.018x; — 0. 0072, +0.040x; — 0. 0322, + 0. 000 3x5 — 0. 87325 —
0.014x; —0.031ag —0.007xy + 0. 0012, — 0. 008x;; — 0. 0092, + 0. 988y, (2)

mH S5 Z450h F=2 689.44,R*=0.999 5,P=3. 832X 10 *<C0. 01 ik ¥ H . % . F W] [ 28 £ X 7K 43
APy, NGRS S R B35 1 GZ B AR I R A W il MO R R 25 e Y E RECH
0. 063, Ui i A — 2L P R R W% & 7 EAa bn 2 M — DI 058 . RIS 13 D8 F5 X KR K 4328 77 6y
AR BT KN

Dy il zg FEE Xy, BPE RECH — 1. 314, 60 TIE RECE — 05y v X R* BTTERE Ky 0. 701,
0. 233, 73 HIAL T BTRR AR A S — AL 78 13 DEART . o0 g XF v, BY AR R KA. B, 7 5 S
11 % iy A [F AR XS K 43 A 72 SR B o S, XA SEIE LS B PR R oK 0 A 7 S R T I LA D ELEEAE
R B SHE B R/ NAT A vy W EEVE R T 2 - IR X T4 7K o0 26 7= 38, 1 B0 N i 2 3 v 7 i, R
SR Kt BRI L IE FE /K 52 .

2 s A yy Xy, B EHEEE AR RBGA I F KT 20 v 20 s o 2o v Xy, B R AR R G
KV sy s wxr v WA 2, R IRNE 7 #2 (O AR AR . R 78 8 38 05 B, o M4 XT (B 5 /N s 2o N1
210 B TS 5 B R ACWAR /N . BRI 4 0 K o0 A 7 R R T I O 4 o RN D D AR K B DL AR L TR K A Y
P R A RO o) AR oy VSERLER o ORI A BERR g (T BT 2, XK AR R R
Wl 2 7 1275 TR

DA 2, Xy, W EIEAMEEN R —0. 008,111 [A] 42 /E H R AR 0. 548, 3 H o« Sl a5 A yy Xy,
B R 52 M AR SEREER oy R T B 210 22T BT 5 oy W9 R AE b AR R4S 22, DR O 7 8 1k 3 422 v
IV 12 1 T K B 48 s 4 ) 4 4

D FHA 12 AN RIS o XF y, BREEH REBLXE R R K. Ko,z oxs 2oy 20 B 5210 85
KT 20 vas v zg v TN/ . XU B B 5 7K 2058 i 28 K Z8 R 1Y 1 5 R 3 BEAR o) JISOBRTT 73 BERR o
AL 2y 7y AR T BT 20, BT T K 43 A 77 38, XEAR O ZE I T4 o2 ok U« oo 8 & it s X
y: WIS R B R > > 2K

5) 0 BT G it g 3 A A PR XS K 3 A 7R Ry, WY AR T R B Ay B TR VR R BN
0. 680,,377\5" i BER A 0. 164,381 2, AYMEIEAEH —0. 148, i g MR FE4EH —0. 138, Ak, 7F

1 K3 A P R, R I 1 T s T B T 3K R 0 5 i 2R R 2R I R R T, o T AR K R 1)
ﬁxﬁﬁ%ﬁl x EEHERLEL oy R BT BERL 2y FHEAR .

3 % it

A 2o 38 A 0 M A AT SRS A RO L SR B o R R AR A R i R B TR R R T K o
FEAR L SRBREAE T AT P Je K R 4 BRI 2 IR KR 5 K R L T e SR K 23 R D 9 5 K R B AR IR K A
KA b . AT — A4~ H A 6] B 52 2K
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Pathway Analysis of Rice Yield and Water Productivity
Based on Water Deficit dring Different Stages

ZHANG Xu-dong', CHEN Wei', CHI Dao-cai', CAI Liang”, TAI En-bo®
(1. College of Water Resourse, Shenyang Agricultural University, Shenyang 110866, China;
2. Water Conservancy and Hydropower Science

Research Institute of Liaoning Province, Shenyang 110003, China)

Abstract: Pot experiments were conducted under different status of water deficit during different stages of
rice whose breed was middle-season rice “Liao Xing No. 9”. Valid spikes, spike length, kernel number per
spike, filled grains number, weight of 1000 grains, total evapotranspiration, maximum tillers number,
tillers number at harvest time, plant height, root dry weight, stem dry weight, leaf dry weight, rice yield
and water productivity were measured after different status of water deficit during five stages including till-
ering initial stage, tillering final stage, jointing stage, heading stage and milk maturity stage. Regression
equations with the dependent variable was rice yield and water productivity influenced by indexes above
were established, respectively; correlation coefficient, path coefficient, determination coefficient and the
total contribution of R* represented the reliability of regression equation estimating between each index and
rice yield or water productivity were calculated by correlation analysis and path analysis respectively. The
results showed that the promotion and coordination of valid spikes, kernel number per spike and filled
grains number based on water deficit during different stages were in favor of increasing yield. Therefore,
regulation and promote control function of soil water on valid spikes, kernel number per spike, filled
grains number, tillers number at harvest time and root dry weight should be serious consideration. The re-
search provided a direction for improving water productivity of rice.

Key words: rice; yield; water productivity; path analysis
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