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Effect of different soil moisture contents on leaf gas exchange and
chlorophyll fluorescence characteristics of Taxus chinensis seedlings

ZHANG Yuhao, YAO Sumei, MENG Li, DENG Zhe
(School of Life Science and Technology, Henan Institute of Science and Technology, Xinxiang, Henan 453003, China)

Abstract: In order to find out the effects of different soil moisture contents on leaf gas exchange and chloro-
phyll fluorescence characteristics of Taxus chinensis seedlings, this experiment used potting of Tai Hang Taxus
chinensis seedlings as test material and set the soil moisture contents at 90% ~ 100% (W1), 80% ~90% (W2),
70% ~80% (W3), 60% ~70% (W4), and 50% ~60% (W5) of the field water holding capacity. The gas ex-
change parameters and chlorophyll fluorescence characteristics of Taxus chinensis seedlings were measured
regularly, and the growth of Taxus chinensis seedlings was measured in the later stage of the experiment.The results
showed that the chlorophyll relative content, stomatal conductance, net photosynthetic rate, and transpiration rate
of Taxus chinensis seedlings leaves reached the maximum with W2 treatment, which increased by 10.17%,
35.91%, 53.03%, and 85.60% , respectively,compared with those of W5. The gP .ETR and Y( II ) values of leav-
es of Taxus chinensis seedlings with W2 soil moisture content were the highest, which increased 15.38% ,30.74% ,
and 21.76% compared with W5, respectively. With decreasing soil moisture content, the NPQ of Taxus chinensis
seedlings leaves increased, the heat dissipation ability of leaves increased, and the NP(Q value of W5 reached
1.4347, which increased 36.78% than that of W1.Compared with W1, W3, W4, and W5,the tETR__ of W2 leav-

max

es increased by 24.40%, 4.93%, 12.60%, and 26.15%, and the I, in the W2 leaves increased by 25.06%,
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7.70% , 18.20% , and 27.08% , respectively. Different soil moisture content treatments had significant influence on

growth index of Taxus chinensis seedlings, and the plant height, ground diameter, and LAl values of Taxus chinensis

seedlings treated with W2 were 58.95 cm, 7.76 mm and 4.01, respectively, which were significantly higher than

other treatments. Therefore, in the range of test threshold, the threshold of soil moisture content was W2, which is

most suitable for the photosynthesis and plant growth of Taxus chinensis seedlings.

Keywords: Taxus chinensis seedlings; soil moisture content; leaf gas exchange parameters; chlorophyll fluo-

rescence characteristics; growth status
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Table 1 Leaf gas exchange parameters and SPAD value of Taxus chinensis seedlings under different treatments

. EES g AL Jala] CO, e 2 7 AR
Ak 7 SPAD {H : . . : .
Net photosynthetic rate Stomatal conductance Intercellular CO, concentration — Transpiration rate
Treatment SPAD value P PR I
/(pmol + m™ +s7") /(mol * m™ +s7) /(pmol + mol™") /(mmol + m™* «s7")
W1 57.49+1.40b 4.26+0.23¢ 0.0411+0.0049ab 274.99+48.44a 0.630+0.060bc
w2 59.47+1.50a 5.31+0.46a 0.0492+0.0090a 284.82+14.86a 0.941+0.100a
W3 58.51+1.12ab 4.80+0.30b 0.0491+0.0129a 269.87+42.77a 0.776+0.238b
w4 55.14+2.08¢ 4.08+0.20c 0.0424+0.0008ab 287.50+27.33a 0.670+0.010b
W5 53.98+1.72¢ 3.47+0.43d 0.0362+0.0182b 269.65+12.53a 0.507+0.227¢

L : [FF HoAS Al NE R R AR B ) 25 59 . 2% (P<0.05) , R Il

Note ; Different lowercase letters in the same column indicate significant differences among treatments ( P<0.05).The same below.
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Note: The different lowercase letters in the figure indicate the significant difference among treatments

(P<0.05). The same below.
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Fig.1  Chlorophyll fluorescence parameters F, Fm, Fv/Fm, and Fv/F, in leaves of
Taxus chinensis seedlings under different treatments
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Fig.2  Chlorophyll fluorescence parameters ¢P, NPQ, ETRand Y( Il ) in leaves of

Taxus chinensis seedlings under different treatments
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Fig.3 Rapid light curveof rETR in leaves of Taxus chinensis seedlings under different treatments
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Table 2 Fitting parameters of Platt model of rapid light curve

of Taxus chinensis seedlings under different treatments

A rETR, . a I,
Treatment

W1 41.10x1.51¢ 0.197+0.008a 208.32+4.49¢cd

w2 51.13+2.35a 0.197+0.014a 260.54+7.49a

W3 48.73+2.06ab 0.202+0.010a 241.92+9.29b

w4 45.40+2.36b 0.206+0.009a 220.42+8.14¢

W5 40.53+0.85¢ 0.198+0.004a 205.02+6.00d

x3 FRLEMIELGEEREK

Table 3  Growth characteristics in Taxus chinensis

seedlings under different treatments

P B /om Wi/mm R
Treatment Plant height Ground diameter  Leaf area index
W1 52.93x1.42¢ 6.12+0.27¢ 3.47+0.23b
w2 58.95+1.26a 7.76+0.27a 4.01+0.18a
W3 53.97+1.02b 7.11+£0.28b 3.21+0.32b
w4 54.80+0.65h 6.03+0.22¢ 2.39+0.09¢
W5 49.30+0.94d 5.95+0.10¢ 2.50+0.19¢
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