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Abstract: Adjustment of hydraulic architecture and dynamic in non-structural carbohydrates are crucial for
understanding the survival prospects and mortality risks of plants under drought stress. We used Populus

bolleana Lauche. as the target species. By analyzing the changes of leal hydraulic traits, photosynthetic
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physiological characteristics, non-structural carbohydrate (NSC) contents and their components under dif-
ferent water treatments with contrasting, crown heights, we explored the differences in physiological re-
sponses and adaptations of leaves at different height levels. The research showed that: (1) during June to
August, for the drought treatment group, the leaf water potential, leaf water content and branch water
content in the upper part of tree crown were generally lower than those in the lower part; the osmotic po-
tential at full turgor and the water potential at turgor loss point were not significant differences among dif-
ferent crown heights; (2) under drought stress, the net photosynthetic rate decreased with the increase of
crown height, the chlorophyll SPAD value was significantly lower in the upper part of the crown than in
the lower part, while the water use efficiency was higher in the upper part of the crown than in the lower
part; (3) the specific leaf area under drought treatment was significantly lower than that of the control at
each crown height, while the Huber value in the middle and upper part was higher than that of the con-
trol, but the difference was not significant; (4) the starch content of leaves in upper crown was signifi-
cantly higher than that in lower crown under drought treatment; the soluble sugar and NSC contents in the
upper part of the tree crown were significantly higher than those in the lower part of the tree crown; the
contents of soluble sugar, starch and NSC in phloem had no significant difference among different crown
heights; the contents of soluble sugar, starch and NSC in fine roots had no significant difference among
different water treatments. It was found that the increase in crown height under drought treatment exacer-
bated drought stress in P. bolleana branches and leaves, resulting in a greater risk of xylem embolism in
the upper branches of the crown than in the lower, and led to differences in the distribution and compo-
nents of NSC among different organs, while P. bolleana plants could mitigate drought stress through ad-
justments in water use efficiency and morphological adaptations.

Key words: Populus bolleana Lauche. ; drought stress; hydraulic traits; gas exchange characteristics;
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Table 1  Soil moisture content at different soil depths

(Mean =+ standard error,n=3—14)

SR Xt 1 TR

Soil depth CK Drought F r
/em
0~20 10.54+0. 44 4,01+0. 24 0.610 <0. 001
20~40 12.06+0. 38 6.25+0. 35 0.038 <0. 001
40~60 12.56+0. 48 6.97+0. 32 1.028 <20. 001
60~80 11.17+0.49 5.244+0.55 0.101 <0. 01
80~100 10.97+0.41 5.50+0. 16 2.012 <20. 001
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Table 2 Water potential and water content of leaf in growing season at different treatments
and crown heights in 2019
R P #H CK F 5 Drought
st Sompling
Parameter b date
(moth-day) 3.5 m 7 m 10.5 m 3.5 m 7 m 10.5 m
150(5-30) —0.1740.02 —0.1640.01 —0.1740.03 —0.1840.01 —0.1740.01 —0.1940.02
178(6-27) —0.2940.01Ba —0.2940.01Ba —0.2440.02Aa —0.424+0.01Bb —0.3440.01Ab —0.5240.02Ch
195(7-14)  —0.42+0.02a —0.41+0.02a —0.4240.01a —0.8240.01Ab  —0.99+0.04Bb  —0.86=0.05Ab
gy 2107-29)  —0.774£0.02Bb  —0.990.03Chb  —0.46£0.03Aa  —0.68£0.01Aa  —0.87+0.02Ba  —1.0130.02Ch
Predawn 916(8.04)  —1.1240.08Bb  —1.13£0.03Bb  —0.6740.02Aa  —0.820.02Aa  —0.88-20.02Ba  —1.1540. 02Ch
228(8-16) —0.8140.01C —0.5540.02Ba —0.4340.01Aa —0.7740.03A —1.0040.02Ch —0.9140.01Bb
234(8-22) —0.3640.01Aa —0.5340.01Ba —0.504+0.01Ba —0.8040.02Ab —0.9540. 02Bb —0.7840.02Ab
ufi.’fﬂ% 243(8-31) —1.3540.05B —1.384+0.01Bb —0.954+0.01Aa —1.4140.03B —1.0840.02Aa —1.4340.04Bb
p;;g;iiral """""""" 150(5-30)  —0.9940.02A  —1.2640.02Ba  —1.5740.01C  —1.0040.02A  —1.60£0.03Bb  —1.570.02B
[MPa 178(6-27) —1.334+0.02Aa —1.5540.01Bb —1.53%0.01Ba —1.62+0.02Bb —1.2940.02Aa —1.89+0.03Ch
195(7-14) —1.9240.03A —2.1740.05C —2.04740.04Bb —1.9040.03B —2.1940.04C —1.7140.04Aa
T 210(7-29) —1.8540.05AB —1.7940.02A —1.9340.03Ba —1.824+0.05A —1.9440.06A —2.3040.08Bb
Midday  916(8-04)  —1.8040.08Aa —3.3240.05Ch  —3.07-£0.08B  —2.58-£0.03Ab —2.8140.06Ba  —3.2320, 07C
228(8-16) —2.0240.05Ch —1.7040.01Bb —1.5640.03Aa —1.534+0.02Aa —1.54740.04Aa —2.5640.07Bb
234(8-22) —3.314+0.12Bb —3.9940.07Ch —2.934+0.07A —3.1240.07Ba —2.21+0.11Aa —3.034+0.11B
243(8-31) —2.14%0.05Ba —2.0140.03A —1.93%0.02Aa —2.51%0.13Bb —2.20+0.11A —2.1040.07Ab
150(5-30) 72.60+0.61A 68.85+0.27B 65.0840.17C 72.90+0.39A 69.90+0.54B 64.74+0.46C
P 180(6-29) 69.69+0. 89a 67.13+0. 35b 68.84+0.73a 66.04+0. 19Bb 69.054+0. 25Aa 66.73+0.61Bb
Ii—a?\ffaiir 215(8-03) 74.07+0.08Aa 67.36+0.53B 68.724+0.77Ba 70.3740.57Ab 68.9840.15B 65.6140.29Ch
content/ 4 233(8-21) 68.80+1.04Aa 62.06+0. 36Bb 63.8740.89B 59.45+0.12Ch 66.84+0.43Aa 63.914+0.13B
251(9-08) 71.58+0.23Aa 66.13+0.33B 64.6910.86B 64.33+0.17b 65.4840. 46 65.324+0.18

T SRR SEAR A x K5 [ 47 AR (7] Ak B P AR 5] K5 5 B R0 [ 0 S () Y e 785 56 [ 76 0. 05 7K1 A7 A8 I 35 1 22 53 (P <20, 05) 5 [l A7 [l — Y 5k i85 2 T AN [l /s
B RER R AR BRI AE 0. 05 K- AATE W EMEZE R (P << 0. 05) s RAVEME A T £ bR MR .n=3~5

Note: The sampling date is the x day of the year; Different capital letters within the same treatment and the same time represent significant differences

among different crown heights at 0. 05 level (P<C0.05), while different normal letters within the same crown heights and the same time represent significant

differences among different treatments at 0. 05 level; The figures is Mean + standard error, n=3—5
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