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Effects of meteorological factors on leaf water potential of
spring wheat and field pea in Loess Plateau
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(1. Gansu Baiyin Center of Agricultural Technology Extension, Baiyin, Gansu 730900, China;
2. College of Resources and Environment , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A field experiment was conducted to investigate the effects of meteorological factors on the leaf water po-
tential (‘%) of spring wheat and field pea in Loess Plateau. The results showed that the relationship between leaf water
potential and four meteorological factors changed with the growth stages of spring wheat and field pea. Leaf water potential
exhibited a linear relationship with air temperature (T,) and a quadratic relationship with solar radiation (R), air rela-
tive humidity ( RH,) and air water potential (¥,). A good linear relationship was observed between leaf water potential
and the integrated meteorological factors. Among the four meteorological factors, air water potential had the strongest ef-
fect on the leaf water potential of spring wheat, followed by air relative humidity, air temperature and then solar radia-
tion. The direct path coefficients of air relative humidity, air temperature and R were smaller than their respective indi-
rect path coefficients via air water potential,, indicating that the direct effects of these three factors on diurnal variations in
the leaf water potential of spring wheat were less than their respective indirect effects via air water potential. A highly sig-
nificant correlation between air temperature and spring wheat leaf water potential was found, indicating a minor direct ef-
fect on leaf water potential. Airtemperature was not the primary cause for diurnal variations in the leaf water potential of
spring wheat but acted as the primary factor for variations in air water potential. Air temperature had the strongest direct
effect on diurnal variations in the leaf water potential of field pea, followed by air water potential, solar radiation and then
air relative humidity. Solar radiation and air relative humidity were both smaller than their respective indirect path coeffi-

cients via air temperature, indicating that the direct effects of these three factors on diurnal variations in pea leaf water
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potential were less than their indirect effects via air temperature .

Keywords: semi-arid region; meteorological factors; leaf water potential
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Fig.1 Daily dynamics in leaf water potential of spring wheat at different growth stages
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Fig.2 Daily dynamics in leaf water potential of field pea at different growth stages under tillage practices
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Fig.3  Daily dynamics of air temperature of spring wheat and field pea
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Table 1 Relationships between leaf water potential (MPa) and air temperature (°C) under different tillage practices
YEY) Crops H: K] Growing stage [E] 57572 Regression equation A ZRBL Correlation coefficient
p g slag 2T equ
AT Jointing stage ¥, = -0.10387, +0.2756 0.9711" *
HINE A Heading stage W, = -0.1027T, +0.6010 0.9398* *
Spring wheat TFAEM Flowering stage W, = -0.09187, +0.5137 0.9198" *
WERI Filling stage W, = ~0.0832T, +0.0979 0.8897" *
FLFE W] Squaring stage W, = -0.06017, +0.0989 0.9618* *
BT )
_Jm FFAEH Flowering stage ¥, =-0.0526T, +0.0351 0.9607 " *
Field pea
25 W] Podding stage ¥, = -0.05017, - 0.2087 0.9636" *
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Fig.4 Daily dynamics of solar radiation of spring wheat and field pea
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Table 2 Relationships between leaf water potential (MPa) and solar radiation (Wem~2) under different tillage practices

YE¥) Crops AR Growing stage

9752 Regression equation

KR KL Correlation coefficient

AT Jointing stage ¥, =3.67x10"°R*-0.0059R - 0.8319 0.9637" "
HhE B Heading stage W, =2.48x1075R* - 0.0067R - 0. 6361 0.9541" "
Spring wheat TFAEI] Flowering stage W, =4.51x10"°R2 = 0.0060R - 0. 5411 0.9499 "~
X Filling stage ¥, =5.60x 107°R? - 0.0059R — 0.9987 0.8631
I Squaring stage ¥, =2.12x 107 °R? — 0.0038 R - 0.4103 0.9015"
B
o TFAEH] Flowering stage ¥, =1.89x 10"°R? - 0.0019 R — 0. 3989 0.9189"
Field pea
L5 Podding stage ¥, =1.68x10"°R*-0.0035R - 0.8721 0.9596"
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Fig.5 Daily dynamics of air relative humidity of spring wheat
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2.4.2 RAAMAEEA KA KA F Lo KRB F
ey XHA X, /N g O R A B W fE g
IRy, MPa) FIAH B B[R]0 22 19 1 0 3 A P R
FHXHREE (RH, , % ) AT RN 208 (36 3) 25 SR %W,
TEE T AR G E O U, i & IS 10 1Y) 7K 3
ERAMRREE A, (A AR B2 B E KT, 78 A
A F I, N SR K A R AR
P EAHOC I HAER/INZ TH A6 SR RN 9 w2 T 4L
191, VE Y 7K 335 AR FE AR S 3 A OG o

2.5 MABEXRSKBHXER

2.5.1 AREFHRAASZTA NE T, AE
BN AT N R ASOK A S5 AR H B TE

14:00—16:00, 44 15 01 481 725 S0 AH X V2 B2 AF 14200 35
S ARAE, 10 A8 FE R IALE 16:00 ik 2 e G 1E
AN E 453058 XA K3 B e (B R /N HE P
R AT > PO > FRAEIH > RN

L8 1T LAE i, B SR AR R K3
P R PR [ RE HY BRAE 14 :00—16: 00, TUFE Fl4h 35k
RARAIKEAE 14:00 352 B ARME, TFAEIAAE 16:00
IRBNEARE, A [F] A= 7 30 45 1 X0 R SR A (IR
(HAEG Jeson W i i, AR Z B RGO
AN, HBI G A KT RN R BT KA, AL
(1) PR b T, AR R SR AT, TR S5 e Bioni 2
HIPEIN AR 2 , (A5 B K Ay, % B R, IR R
KB o



%5 4 ERAREE G A X B g D 0] A 38 L R /N A I R IR R 52 ) 125
&3 ARBHERERE TEWI K S (MPa) SHEIEEE (%) X &
Table 3  Relationships between leaf water potential and air relative humidity under different tillage practices
YEY) Crops AR Growing stage [ U975 2 Regression equation R FREL Correlation coefficient
AT Jointing stage W, =0.0007 RH? - 0.0281 RH, — 1.6010 0.9009 "
g Y] Heading stage W, = 0.0009RHZ — 0. 1017 RH, + 0. 5038 0.9407"
Spring wheat TFAEW Flowering stage ¥, =0.0005 RH2 - 0.0457 RH, - 1.6510 0.9701" "
HESZ W) Filling stage W, =0.0008 RH2 — 0.05010RH,, - 1.7890 0.9808"
B Squaring stage W, =0.003RH? - 0. 0066 RH, — 1.4975 0.8597
BTl
. n FFAEH] Flowering stage W, =0.0004 RH% — 0.0189 RH, — 1.2190 0.9753" "
Field pea
2EJEH Podding stage W, =0.0003RH% - 0.0118 RH, — 1.5997 0.9610" *
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Fig.7 Daily dynamics of air water potential of spring wheat
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Fig.8 Daily dynamics of air water potential of field pea
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Table 4 Relationships between leaf water potential (MPa) and air water potential (MPa) under different tillage practices

TE® Crops H K Growing stage [EH 7772 Regression equation AHIEZEUL Correlation coefficient
AT Jointing stage W, =6.87x 1075 %2 +0.0338 %, - 0.5361 0.8799"
HNE Y Heading stage ¥, =2.51x 107*%2 +0.0711%, - 0.0367 0.9208"
Spring wheat TFAE Flowering stage ¥, =1.25x 1074 %2 +0.0315%, - 0. 3008 0.9612" *
T Filling stage W, =8.57x 107>¥2 +0.0356 ¥, - 0.4306 0.9131"
- BFE W] Squaring stage W, =4.01 x 10732 +0.0127¥, - 0.3105 0.9389"
Fij?;ﬁea FAEHT Flowering stage W, =6.29x 107°¥2 +0.0213¥, - 0.2987 0.9701" *
45323 Podding stage W, =6.48x 105W2 +0.0210%* - 0.6108 0.9602" *
RS AEHEEETEYH KRS (MP) ESKEFHEIEX R
Table 5 Correlation analysis between leaf water potential of (MPa) and metrological factors
at different growing stages and under various tillage practices
fe R FAE PSRN mwy ZREE
Tops Growing stage Regression equation coefficient F value level
AT Jointing stage ¥, = -0.13027T, +0. 0189 RH, - 0.0106 ¥, — 1.2001 0.9789 21.3017 0.0159
%/l_‘i HhEEIY Heading stage W, = -0.0217T, - 0.0011 R +0.0679 RH, — 0. 0262, — 6.9012 0.9797 21.2841 0.0463
ipﬁ:f FFAEW] Flowering stage W, = —0.2295T, - 0.0001 R - 0.0091 ¥, +2.2732 0.9980  181.9002  0.0008
HESK ) Filling stage ¥, = -0.3589T, — 0.0016 R + 0. 0087 RH, — 0.0190¥, +5.0178 0.9930 33.8913 0.0289
HiG A Squaring stage W, = —0.18016T, - 0.0005R — 0.0510RH, +4.9751 0.9857 26.3652 0.0121
Field  JFAEIY Flowering stage ¥, = —0.03637T, - 0.0006R + 0. 0258 RH, — 0.0099 ¥, — 2.6016 0.9894 21.3317 0.04610
pea 4552 Podding stage W, = —0.05987T, - 0.0007R + 0. 0040 RH, — 0.0067 ¥, — 0.4193 0.9971 77.2981 0.0137
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Table 6  Path coefficients between leaf water potential of crops and metrological factors under different tillage practices

[A] 4246 Indirect effect

l=7) S4HT HIEER
Crop Metrological factor Direct effect 7,~v, R—>W, RH,—~ W, v, >,
T, —-0.8395 -0.1207 —-1.1496 1.1903
Fr/hAE R ~0.1558 ~0.6466 ~0.8901 0.8875
Spring
wheat RH, 1.2662 0.7669 0. 11004 ~1.2795
v, -1.3021 0.7698 0.1057 1.2445
T, -1.1570 -0.1539 -0.1001 0.4497
%% R -0.2003 -0.9125 —-0.0826 0.4117
Fiel
pea RH, 0.1050 1.0127 0.1530 -0.5289
v, -0.5333 0.9768 0.1511 0.1040
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