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Abstract: In order to investigate the difference on phosphorus use efficiency (PUE, which includes a-
bove ground dry material phosphorus use efficiency (AGDMPUE) and grain phosphorus use efficiency
(GPUE)) and phosphorus harvest index (PHI) between different types of spring wheat varieties un-
der the conditions of different water levels, and the response of PUE and PHI to water stress, and to
select phosphorus efficient (absorption and utilization) germplasm, a pot experiment was carried out
with eight modern spring wheat varieties or landraces for irrigated or rain-fed field of northwest China
(Gansu and Qinghai) at two water levels (70% FC and 40% FC) in present study. The result showed
that AGDMPUE, GPUE and PHI of the eight varieties were quite different under the two water lev-
els. Modern variety Qingchun 533 maintained higher GPUE, and Qingchun 533 and Plateau 602
showed higher PHI under both water levels; landrace Jieba for rain-fed field had higher AGDMPUE
under 70% FC, landrace Heshangtou for rain-fed field showed higher AGDMPUE and GPUE under
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40% FC. Although the response of PUE and PHI of different varieties to water stress was not the

same, PUE and PHI of most varieties increased under water stress (compared with normal water con-

dition) , especially the GPUE and PHI increased greatly for rain-fed field modern variety Dingxi 24 and

landrace Heshangtou, and irrigated field modern variety Abbondanza.

Key words: Spring wheat; Water stress; Phosphorus use efficiency; Phosphorus harvest index
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Table 1 Materials used in present study

Sh AR Type of varieties

fh P 24 Bk Name of varieties

JK H AR i Fh Modern varieties for irritated-field

K 5L FHELAC 3 A Modern varieties both
for irritated-field and rain-fed-field

B AR 5 B Modern variety for rain-fed-field

S 43 7 A Landraces for rain-fed-field

T4 533.%)  Qingchun 533, Abbondanza
EJE 602  Plateau 602

EVH 24 Dingxi 24

2k 15 ik CRE T A0

Hongnong 1, Heshangtou, Damaizi, Jieba
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Table 2 GY and the related traits of different varieties under different water level
FoR P GY/ (g« plant™!) g s ¥ HI

i i SIS Y
Varieties 70% FC 10% FC 70% FC 10% FC DRI
# % 533 Qingchun 533 11. 13abc 2.43ab 0. 48a 0.51a 0.96
i %) Abbondanza 10. 23abc 2. 35ab 0. 36b 0.52a 0. 93
= i 602 Plateau 602 11. 67abc 0. 80c 0.48a 0.42a 0. 31
E 7 24 Dingxi 24 8. 25¢ 3.43a 0.22¢ 0. 48a 1.35
K # ¥ Damaizi 13.10a 3.27ab 0. 35b 0.41a 1.29
M 3% Heshangtou 9. 13abe 3.53a 0. 24¢ 0.45a 1.39
214 15 Hongnong 1 12. 65ab 2.77ab 0. 34b 0.41a 1.09
451 Jieba 8. 47bc 1. 73bc 0. 34b 0.47a 0.68

FISIEE G A R P 1R 18 0. 05 K P ZEHRRF. TH.

Different small letters within the same column mean difference significant at 0. 05 levels.

dronght resist index. The same are as in the following tables.
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GY: grain yield; HI: harvest index; DRI
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Table 3 PUE and PHI of different varieties under two water levels

Hb b T R A AR KPRl 2% R 280% B R WO AR %L
o Fl AGDMPUE /(g+ g ) GPUE /(g+g D PHI
I
Varieties

70% FC 10% FC 70% FC 10% FC 70% FC 40% FC
T # 533 Qingchun 533 264.08 b 317.93 ab 136. 74 ab 161.43 a 0. 76a 0.86 a
[l 2 Abbondanza 282.83 ab 303. 84 ab 101. 50 abed 159.22 a 0.57 be 0. 78 abc
& 602 Plateau 602 289.27 ab 292.94 ab 139.92 a 121. 10 be 0.78a 0. 80 ab
SETY 24 Dingxi 24 288. 60 ab 307.92 ab 64.17 d 142. 17 ab 0. 36 d 0.72 abc
K T Damaizi 289. 04 ab 262.02 be 122. 32 abc 108. 28 cd 0.70 ab 0. 68 be
i 3k Heshangtou 289.22 ab 333.97 a 81.52 cd 150.32 a 0.47 cd 0.76 abc
21.4¢ 1 5 Hongnong 1 282.60 ab 227.70 ¢ 96. 26 bed 89.45d 0.55 be 0.64 ¢
25 Jieba 335.01a 273.15 be 115. 05 abce 119. 66 be 0. 66 ab 0. 77 abc

AGDMPUE': Above ground dry material phosphorus use efficenly; GPUE:Grain phosphorus use efficency.
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Table 4 Correlation coefficient between PUE, PHI and other traits

3 b T 5 kR X

- . N .
s Mosire R BERDRE pmack  FREERE
b _F T T R R AR AGDMPUE 70% FC —0.315
40% FC —0.196
FPRLEE 2 A I A0%E GPUE 70% FC 0.917% —0.038
40% FC 0.540* 0.603*"
B Z Ak H5 % PHI 70% FC 0.914* > 0.007 0.980* *
40% FC 0.749* % 0. 22 0.617*~
Hi R85 DRI 70% FC —0. 741" —0.273 —0.696 —0.684
40% FC 0. 020 0.124 0.126 —0. 469

x o il x SRR MG 1901 500 BE KT,

* % and * refer to correlation significant at 0. 01 and 0. 05 levels, respectively.
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