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Relationship between wax content and physiological characters
of winter wheat during different ages
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Abstract: In order to clarify the relationship between wax accumulation and physiological characters of winter wheat
cultivars bred at different eras under different water treatments, six representative winter wheat cultivars were selected
from the central Henan in different period to study wax content and gas exchanging parameter etc. Three irrigation levels
were consisted with the following water treatments: no irrigation after returning green stage (W0), one irrigation at joint-
ing stage (W1), two irrigations at jointing and milky stage respectively (W2) . The results showed there were significant
negative correlations among wax content of leaf and photosynthesis rate, transpiration rates, leaf water potential and grain
yield. There were significant positive correlation between wax content and leaf temperature. There was no significant cor-
relation with WUE of leaf and WUE of grain yield. The wax content of flag leaf of winter wheat increased first and de-
creased later with years. The wax content of winter cultivars bred in 1970s and 1980s improved by 14.9% ~ 86.9% than
other age cultivars. The decrease in grain yield of winter wheat bred in 1970s and 1980s was from 6.8% to 22.0% than
bred after 1990s. The decrease in leaf WUE of winter wheat bred in1970s and 1980s was from 11.8% to 17.9% than
other cultivars. The decrease in WUE of yield of winter wheat bred in1970s and 1980s was from 11.8% to 17.9% than
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bred after 1990s. Accumulation wax on leaf blade under water stress was lower. The photosynthetic rate and the CO, as-

similation products declined at water stress so that the grain yield declined.

Keywords: winter wheat; wax content; cultivars replacement; physiological characters; grain yield; WUE
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Table 1  Effect of different water treatments on wax content and physiological indexes of winter wheat cultivars of different eras
A R % B i K N . =3 i
! WA b =gy S A Wl CO, HeE SILFE —— iR
AR i Qb3 Pn Tr ; Gs
Eras Cultivars Treatments Wan content /(umol*m~2  /(mmol*m™? Ci /(mmol *m ™2 ¢ Lr
i A (g g EW) " /(pmol*mol 1) - /MPa /C
s s s
WO 6.76aB 15.4bBC 2.5bB 188bC 0.701aBC -3.7bA 23.97aA
Pk 028 W1 3.65bB 17.5bC 3.1aB 233aAB 0.740aBC —4.0bA 22.70bB
so—e0  XN6o2s
LR w2 3.10bB 24.2aABC 3.6aB 201bC 0.850aA -2.2aA 22.97bA
1950s— W0 11.20aA 19.6bAB 2.5bB 226aB 0.803bAB ~3.2bA 22.40aB
19605 g3
FC3 Wi 7.23bA 25.1aA 3.7aA 185bC 0.989aA —2.8abA 22.30aB
w2 3.77cAB 27.0aA 4.0aAB 244aAB 0.931abA —1.7aA 20.30bC
WO 7.25aB 22.1abA 3.8abA 195aBC 0.571¢CD -3.3aA 24 .13aA
. =]
B3 Wi 4.41bB 19.2bBC 3.3bAB 214aBC 0.810bB —3.0aA 23.57abA
70—80 AF3
G w2 5.02bA 25.7aAB 4.2aA 218aBC 0.994aA -2.2aA 22.97bA
1970s— WO 12.32aA 11.3bC 2.8bB 268aA 0.521bD ~3.3aA 24.03aA
1980s  p 3217
BN3217 Wi 8.27bA 17.6aC 3.5aAB 261aA 0.566bD -3.7aA 22.43bB
w2 3.59¢AB 20.5aC 3.6aAB 268aA 0.931aA -2.5aA 20.90cC
WO 8.42aB 15.9bB 2.4bB 216bBC 0.524bD -3.5bA 23.73aA
90 4EAR B 18
1990s YMIS Wi 5.43bB 23.0aAB 3.6aAB 263aA 0.636bCD —2.8abA 22.67bB
w2 3.16¢B 21.9aBC 4.0aAB 262aA 0.956aA —2.0aA 21.8cB
WO 4.10aC 20.8aA 3.4aA 259aA 0.953abA -3.2aA 22.17abB
2002 4 %5593253 W1 4.07aB 23.6aAB 3.7aAB 236abAB 1.081aA —2.8abA 21.57bC
w2 2.76aB 24.7aABC 3.9aAB 222hBC 0.820bA -2.2aA 22.40aAB

T WO IR AR, W1 FRIBTT IR, W2 FORBCT MRS s /NG TR FOR A — RS R K 73 B 285738 5% B35 K8 s RS 7 hF
FORAN R SRR AE [Rl— K G Ab 3R 22 53k 5% %Ko
Note: WO — noirrigation, W1 — irrigation at jointing stage, W2 — irrigation at jointing and milky stage. Different normal letters indicate significant different of

water treatment in same wheat( P < 0.05); Different capital letters indicate significant different of wheat cultivars under same water treatment( P < 0.05) .
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Table 2 Correlation coefficient among wax content and gas exchange parameters, grain yield and WUE
T Pn Tr Ci Gs
o /<YZ/.\:4> “f*_“;ﬁl;;fz ““{f:?l;)m’z /Iflﬁ‘{‘?l)' /! “{fﬁl;)m’z s e /<kg-ﬁnrz> <,mWFEinL:>
WAX
Pn -0.523""
Tr -0.541"" 0.700" *
Ci -0.053 -0.192 0.237
Gs -0.131 0.007 -0.093 -0.013
¢ -0.429" " 0.570" ~ 0.455" " 0.069 0.008
T 0.429" " -0.506" " -0.466" "~ -0.402" " -0.210 -0.403" "
Y -0.488" " 0.547" " 0.590" ~ 0.195 0.204 0.555" " -0.492""
WUE(L)  -0.096 0.564" " -0.184 -0.522""  0.108 0.248 -0.196 0.088
WUE(Y) -0.065 0.194 0.224 0.239 0.190 0.291" -0.293" 0.794" " 0.031
Heox, % x S35HREE P<0.05F1 P<0.01. Note: *, % % represent respectively P <0.05 and P <0.01.
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