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Abstract: Taking the DH population of wheat cultivar Hanxuan10/Lumail4 as test object, and by
the methods of correlation analysis and path analysis, this paper studied the relationships of the flag
leaf stomatal density (SD), stomatal length and width (SL and SW) , stomatal conductance (g,) ,
photosynthetic rate (P, ), and transpiration rate (T.) on the 10th and 20th day after anthesis with
the yield and the index of drought-resistance under the conditions of drought stress and normal irri-
gation. Under the two conditions, most of the test leaf traits on the 10th day after anthesis had less
correlation with the yield and the index of drought-resistance, whereas the leaf traits on the 20th day
after anthesis had significant positive correlations with thousand kernel weight but less correlation
with grain number per ear, grain yield per plant, and index of drought-resistance. Path analysis
showed that g, P
index of drought resistance (IDR), and the effects were stronger both in direct and in indirect
ways. The direct and indirect effects of SD, SL., and SW on the YPP and IDR were lesser. Under
both drought stress and normal irrigation, and on the 10th and 20th day after anthesis, there were
and T_, but the cor-
and T, changed with water condition or growth stage. There-

and T, were the main factors affecting the grain yield per plant ( YPP) and the

n?o

significant correlations between SD and SL, and between SL and SW, g, P
relations of SD and SL with g, P

fore, it would be not always a good means to select the leaf stomatal density and size as the targets
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n?o
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for breeding to improve the leaf stomatal conductance, photosynthetic rate, and transpiration rate,

and further, to promote the yield.

Key words: wheat; stomata; correlation analysis; path analysis; yield; droaght-resistance.

MR B AL/ INE 5 A AR A T AU A
UK 78 BT P ALY RN (22 FI 55 2
RES M R LG E I ZE B 0 A A g R A
SRR T A TR RE S K 43 e R IR
Y EZER R, B, O R K 5 5 A AN
R W/ AR Y 728 A S XG5 i 78
AR K P B AR R S, A B T R AR N
PUR P RPERIPLEE, A/ N R B AR S %

WrFER W, T S ia N AR Y i AL
o A LAR NI SRR X T R e
—FPHILE] 07 EX A AR A R SR AL R D
B AN ZE NS H R AT EA [ AT 58 WL A
[, Xu A1 Lit %2Rty i <AL 52 R 30, 7E
KIFERZ BPIRZS T, AL /N T RSB S
AL OB AR I F AR B3 AR K.
ZEMRAE O KA AL S S AL S
7B AR ARG, RIRAL R, AL EIR R,
PETHE 5 17 /KR i 28 1 1 . A0 7R 5 R R
B, AL BE R BB RHE K 43 78 I 7T 4 35 4 40 1Y)
bl & TR asY SEN AR k7T Up e &
SRANGE R I, TR A By, K A
A INAE KO RE R RO R, KRR, AL
BEWUN , ARG AN, AR T2 T 5K
F YRR, Ledent I Jourent' ! Xt /NE I |5,
LS PR ARIR B S R IEAT THFSE, K P A
KA. P, TEA R K o 5600 F AR R
SALE S IR s S AL R B DA
HCRFZEE R 7 P SCERE e V) 7 i M H
PURTER? BB KIGERE. LTI, AL NE
AL 10 5/8 % 14 DH FERNADRL, 75 ] 1E % 3
WA AR T WAES 10 d 120 d /N2 HE il
SALE L RN TE DA SR 2 R
PRI TN E RIS K 7R S T AL
SRS LT DGR 28R ™
MR FIGT LR S, O 6 78 AL IRTE /N Bt
FE R A S AR

1 #MREFZ*

L1 bt b Rl
INEBRBE 10 S/5 47 14 BHR (DH BHK) J& 18

AR SRR — A 150 DR R/NE IS
FLERTEA N BARE 10 B (HELS5 5) HAH
5T T FER L SR SRS 14 B IL AR
BN BFERTE B R R K R = IS 2P
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Table 1 Correlation of stomatal traits with yield and IDR of DH lines at different growth stages under two water conditions

PR A TURIEL GNPS Rk YPP TRLE TKW P A% DR
Trait Growth
stage DS AV DS A\ DS A\ DS AV

LB Dy, -0.072 0.002 0.055 -0.006 0.041 -0.070 -0.158 -0.029
SD Dsyg -0.057 0.074 -0.114 -0. 140 -0.166 " -0.286** -0.085 -0.106
ALK Dy 0.306** 0.118 0.121 0.065 0.063 0.194* 0. 069 0.030
SL, Dy 0.216** -0.086 0.118 0.223** 0.058 0.351*" -0. 064 0.055
SALTERE Dy 0.220** -0.003 0.224** 0.167* 0.048 0.178 " 0.080 0.071
SW Dy 0.257** -0.102 0.236" " 0.198* 0.076 0.270 * -0.053 0.111
SATE Dy, 0.012 -0.005 0.027 -0.051 0.112 -0.042 0.167*  -0.024
g Dy 0. 060 -0.036 0.148 0.133 0. 150 0.239** 0.004 -0.142
S Dy -0.014 0.046 0.108 0.022 0.117 0.012 0.028 -0.030
T, Dsyy 0.054 -0. 100 0.161" 0.038 0.213** 0.223** -0.0024  -0.010
Nt R Dy, -0.010 0.068 0.040 0.008 0.053 0.042 0.213**  0.137
P Dy 0.112 —0.024 0.014 0.094 0.071 0.251** -0.017 -0.114

D, :4EJ5 10 d 10 days after anthesis; D, : f£J5 20 d 20 days after anthesis. DS: T8 Drought stress; WW . 1E % 7# it Well watered. SD; Stomatal
density; SL: Stomatal length; SW: Stomatal width; GNPS: Grain number per spike; YPP: Yield per plant; TKW; 1000 kernel mass; IDR: Index of

drought resistance. * P<0.05; #* * P<0.01. T[] The same below.
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Table 2 Correlations between stomatal traits of DH lines at different growth stages under two water conditions

RN SALEE SD SALKSE SL SALTEE SW AL g, FEMEHR T, HEEEP,
Trait Dy Dy Do Dy Do Dy Dy Dy Do Dy Do Dy
KAL#ESD 1 1 -0.665** -0.642**  -0.139 -0.410**  0.044 -0.162* -0.019 -0.171* -0.005 -0.189*
SAKEESL -0.383 " * -0.421 % * 1 1 0.202 0.534**  0.088 0.169 * 0.165* 0.182* 0.082  0.189*
SALGEE SW -0.109  —0.091 0.376**  0.202* 1 1 -0.061 0.113 0. 005 0.092 -0.008  0.131
LS e, 0007  -0.270** 0.045 0.080 -0.066  0.043 1 1 0.786** 0.812**  0.661** 0.879**
ZEBERT, 0.005  —0.243* " 0.083 0.140 -0.025  0.012 0.913** 0.881** 1 1 0.827** 0.763 "~
FAERP, 0.032 —0.247%* 0.033 0.120 -0.043  0.018 0.826°* 0.942**  0.83** 0.817** 1 1

R MM IEF AR T AR A LA T B30 04 R AIE R 2L Values in the lower left segment were correlation coefficient under

WW ; those at the upper right were under DS.

R3 AMHKSZFHTSILEMEK(X,) XMEKFE(Y,) WERMEZRBZRRYAREBAXRH(r,)

Table 3 Direct and indirect path coefficients of stomatal traits (X;) to YPP (Y, ) and correlation coefficients (r,,) between

stomatal traits and YPP under two water conditions

i foh Hoh X7, XY X5-T, XY, Tiyl

ltem WwW DS WwW DS WwW DS ww DS WwW DS Ww DS wwW DS

X 0.0985  -0.0008 -0.0257  -0.0281 -0.0207  -0.0204 0.0121  -0.0057 -0.0051  0.0007 -0.0023  -0.0060 0.055 -0.006
X, -0.0377 0. 0006 0.0672  0.0423 0.0718 0.0298 0. 0406 0.0483 -0.0054 -0.0117 -0.0153  -0.0120 0.121 0.065
X3 -0.0107 0.0001 0.0253 0. 0085 0.1908 0.1472 -0.0122 0.0015 0.0070  0.0012 0.0226  0.0083 0.224™ % 0.167*
X, 0.0024 0.0000 0.0056  0.0070 -0.0047  0.0007 0.4904 0.2934 -0.1452 -0.1174 -0.3114  -0.1078 0.027 -0.051
X 0.0031 0. 0000 0.0022  0.0035 -0.0083  -0.0012 0.4380 0.2427 -0.1625 -0.1420 -0.2819  -0.0907 0.108 0.022
Xg 0.0007 0. 0000 -0.0986 0. 1067 -0.1026  -0.0589 0.1338 0.2307 -0.2343 -0.1939 0.3410  0.1368 0.040 0.008
X, AELEBE SD; X, ALK SL; Xy AL SW; X, SILFHE g5 X5 BB HRE T XoJ6H A P,. TA The same below.

x4 WHKGFHETIIAEIER (X)) RERY(Y,) WEERMERBERRBEEEXRY(r,,)

Table 4 Direct and indirect path coefficients of stomatal traits (X;) to IDR (Y,) and correlation coefficients (r,,) between

stomatal traits and IDR under two water conditions

TiH X—Y, X,—Y, XY, XY, Xs—Y, XY, T

Item WW DS WW DS ww DS WwW DS WW DS WwW DS Ww DS
X -0.1323  -0.0244 0.0003  -0.0035 -0.0076  -0.0085 0.0016  0.0051 -0.0070  -0.0013 0.0046  0.0004 -0.158/  -0.029
X, 0.0507  0.0162  -0.0007 0.0052 0.0264  0.0124 0.0107  0.0102 -0.0237  0.0109 0.0049  -0.0062 0.069 0.030
X3 0.0144  0.0034  -0.0003 0.0011 0.0703  0.0615  -0.0158  -0.0070 0.0071  0.0003  -0.0063  0.0006 0.080 0.071
Xy -0.0009  -0.0011 0.0000 0. 0005 -0.0047  -0.0037 0.2389  0.1162 -0.2614  0.0518 0.1204  -0.0500 0.167* -0.024
Xs -0.0033  0.0005  -0.0001 0.0009 -0.0017  0.0003 0.2181  0.0913 -0.2863  0.0659 0.1302  -0.0625 0.028  -0.030
Xe -0.0042  0.0001 0.0000 0.0004 -0.0030  -0.0005 0.1974  0.0769 -0.2558  0.0545 0.1457  -0.0756 0.213** 0.137
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