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Abstract; Changes in leaf traits and their trade—offs are reflections of how plants use resources, as well as their adaption
strategies to environmental changes. Drought is acknowledged as one of the greatest threats to the growth and development of
plants worldwide, and leaves are one of the most drought—sensitive parts of a plant. At present, the effects of drought on
leaf traits have been widely studied; however, the trade—off growth between different leaf traits during the progress of
drought is less studied, which limits the understanding of plant adaptation strategies in the arid environment. Maize is one of
the leading crops in the world, although it is also the most susceptible to drought. Understanding how leaf traits of maize
change during the progress of drought and their trade—off growth would help promote the understanding of the adaptation

strategies of maize plants to drought and contribute to the development of targeted drought—resistant and drought—relief
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measures. Therefore, based on the consecutive drought simulation experiment having six primary soil water levels for maize
that was conducted in 2014, we investigated changes in five key leaf traits of maize. These were green leaf area, leaf dry
mass , specific leaf weight, leaf water content, and effective leaf number, as well as the trade—off growth between the green
leaf area and effective leaf number, green leaf area and specific leaf weight, leaf dry mass and leaf water content,
respectively. In addition, we developed an indicator to quantitatively evaluate the degree of drought, which consisted of
available soil water content, readily available soil water content, and drought duration time, and comprehensively involved
factors that were related to the intensity and progress of the water deficit, such as soil texture, meteorological environment,
and plant water requirement, among others. Based on this indicator, we quantitatively characterized these leaf trait changes
and their trade—off strategies under different drought degrees. The results showed that every leaf trait was affected by
drought, however, the extent to which they were affected was related to the degree of drought. The leaf traits were not
significantly affected when the degree of drought was below 0.21, and their quantities were affected, although their
tendencies were not when the degree of drought was 0.21—0.76. When the degree of drought increased to 0.76—0.91, the
effective leaf number, dry mass of leaf, green leaf area, and leaf water content decreased prematurely because the growth of
new leaves failed to compensate for the losses caused by senescence of old leaves. When the degree of drought exceeded 0.
91, stagnation in leaf growth occurred, and leaf traits barely changed. The adaptive growth of leaves under drought
embodied the trade—off between rapid growth and survival, which varied with the degree of drought. Maize maintained high
metabolic activity of its leaves until the degree of drought was greater than 0. When the degree of drought was below 0.48,
maize tended to grow rapidly by investing more resources into leaf expansion so that more energy could be absorbed. When
the degree of drought exceeded 0.48, maize conserved its resources for survival by maintaining relatively lower metabolic

activity and smaller leaf size to minimize water loss.
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Fig.1 Illustration of trade—off between two leaf traits!?"!
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Table 1 Relative soil moisture of 0—30cm depth and drought degrees of each treatment

7 J110 H July 10th

7 7 18 H July 18th

7 A 31 H July 31th

8 17 H August 7th

sl TR PR R R TR LR TR F R
Treatments  Soil moisture Drought Soil moisture Drought Soil moisture Drought Soil moisture Drought
content /% degree content /% degree content /% degree content /% degree
1 96.5+1.0 a 0.00 ¢ 69.1+£3.9a 0.000 d 56.5+6.7a 0.29 d 49.3+2.1a 0.46 e
2 90.8+1.4 b 0.00 ¢ 68.3+1.8a 0.02 d 52.7£3.7ab 0.49 ¢ 44.1£3.3a 0.67 d
3 83.1+4.7 ¢ 0.00 ¢ 63.0+5.2a 0.09 d 47.7+2.5bc 0.57 ¢ 45.1+7.8a 0.71 cd
4 69.1+2.6 d 0.04 ¢ 54.6+2.3b 0.48 ¢ 47.6+1.5bc 0.76 b 42.3+4.9a 0.83 be
5 61.3+4.5 ¢ 0.21b 48.0+2.9b 0.71 b 43.7+4.9¢ 0.88 ab 41.7+4.8a 0.91 ab
6 453+1.1 1 0.86 a 41.0+2.2¢ 0.95 a 31.8+1.4d 0.98 a 32.8+0.7a 0.98 a
ISR TEAR R PR R A 0.05 /K B2 5 i3, AT 1—6 245 =1t (7 H 2 1) 2} 5% 8 150,120,90,60,30 Fil 10mm #E47— K
kAL
x2 FEAAEMHMEIRE One—way ANOVA HFENITLER
Table 2 Results of One—way ANOVA of leaf traits among treatments
FHEEIR o traite 7 710 H July 10th 7 H 18 H July 18th 7 H 31 H July 31th 8 H 7 H August 7th
F 2k Sig. F Pk Sig. F i E T Sig. F g #EVE Sig.
ZEM TR Green leaf area 2.761 0.075 11.053 0.001 14.057 0.000 125.154 0.000
M5 Dry mass of leaf 0.693 0.639 9.416 0.001 13.189 0.000 75.711 0.000
% 7K & Leaf water content 4.882 0.013 11.686 0.000 16.199 0.000 46.260 0.000
Ei%itii mumber 1.702 0.215 8.574 0.002 7.919 0.002 27.206 0.000
F3 FELEERAMMHER
Table 3 Leaf traits of maize of each treatment
sl AR et AR i K
Treatments Effective leaf number Green leaf area Leaf water content

Dry mass of leaf

7 H 10 H July 10

1 4.30.6 121.2+24.6 a 0.310.07 1.76+0.37 a
2 4.0+0.0 122.0+16.1 a 0.30+0.05 1.64+0.26 a
3 42103 107.9+3.2 a 0.29+0.04 1.51£0.19 a
4 4.3+0.4 114.1+2.4 a 0.30+0.01 1.59+0.14a
5 4.8+0.3 107.6+5.6 a 0.3020.01 1.36+0.10 ab
6 4.5+0.5 76.2+3.8 b 0.25+0.02 0.93+0.17 b
7718 H July 18

1 6.7+0.6 a 425.3+47.9 a 1.7740.23 a 6.65+1.09 ab
2 6.30.6 ab 466.0+130.1 a 1.96+0.58 a 7.33+2.13 a
3 5.7+0.6 he 349.1+58.4 ab 1.41+0.28 ab 4.94+0.98 be
4 5.320.6 c 232.5:51.9 b 0.98+0.22 b 3.01£0.74 cd
5 6.0+0.0 ahc 225.0+29.0 b 0.930.15 b 2.92+0.44 cd
6 4.0+0.0 d 79.9+6.3 ¢ 0.340.04 ¢ 0.88+0.11 d
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Js:] FROT B SR - n Ak
Treatments Effective leaf number Green leaf area Dry mass of leaf Leaf water content
7 H 31 H July 31

1 7.3+ 0.6 ab 1101.1+218.6a 5.57+1.12 a 19.62+3.73 a
2 7.7+0.6 ab 1095.0+173.8 a 5.29+1.01 a 18.30+£3.47 a
3 8.0+1.0a 924.5+341.5 a 4.62+1.73 a 14.97+5.40 a
4 6.3 +0.6 b 339.4+136.4 b 1.62+0.72 b 4.81+2.20 b
5 6.7 £0.6 ab 293.8+68.3 b 1.22+0.29 b 3.65+1.05 b
6 4.5 0.7 ¢ 62.1+8.8 b 0.43+0.03 b 1.22+0.15 b
8 7 H August 7

1 9.0 £0.0 a 1688.5+143.2a 9.28 £0.79a 28.70 £3.67a
2 9.7 0.6 a 1716.3+168.4a 9.47 £1.06a 28.64 +4.68a
3 8.3 0.6 a 1048.1+54.5b 5.69 £1.00b 16.92 +£3.65b
4 5.3 +06b 293.4 £116.4c 1.79 +0.72¢ 4.78 +£1.88¢
5 5.7+1.2b 215.0+£52.9¢ 1.18 £0.31¢c 3.29 +0.91¢
6 4.5 £0.7 b 76.1+26.2¢ 0.49 +0.12¢ 1.27 +0.21¢
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2.2 FOREO IR ) sh A AR AL

5 A P K (1) BRI TR P R 5 e ) SR A S R iR A 150 I L T R TS R, A O I 1 1
IKAY FBETT I, AR TR i SR s N S BB TR0 kR, s AR S I E B AR R
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Fig.2 Dynamics of pair—ratios of leaf traits
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