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Abstract: To investigate the effects of different water conditions on the photosynthetic
characteristics of young Pinus wallichiana seedlings, this study used two-year-old Pinus
wallichiana seedlings as the experimental material and set up four water stress gradient
treatments: the control group (CK, 90% soil water holding capacity), the mild drought group
(LS, 70% soil water holding capacity), the moderate drought group (MS, 50% soil water holding
capacity), and the severe drought group (SS, 30% soil water holding capacity). The changes in
photosynthetic parameters of the seedlings under different water stress conditions were
analyzed. The results showed that the net photosynthetic rate (P,) of the LS group was
significantly higher than that of the other treatment groups; the stomatal conductance (G,) was
the highest in the LS group and the lowest in the SS group. The intercellular CO, concentration
(C)) of each treatment group showed a diurnal variation trend of first decreasing and then
increasing, with the LS group maintaining the highest level. The daily average transpiration rate
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(7)) was LS > MS > CK > S8, and the 7; of the LS group was the highest, while that of the SS
group was only 27.35% of the LS group. The water use efficiency (WUE) was the best in the LS
group (4.749 umol-m*-s™), significantly higher than that of the other treatments, followed by the
MS group (4.230 umol-m*s™), and the CK and SS groups were lower. The study shows that
mild drought stress is beneficial to improving the photosynthetic efficiency and water use ability
of Pinus wallichiana seedlings. It has laid a theoretical foundation for the promotion and
application of Pinus wallichiana in mild drought areas.
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Fig.1 Net photosynthetic rate of young Pinus wallichiana seedlings under different water conditions
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Tab.1 Daily average values of main photosynthetic characteristics of Pinus wallichiana seedlings under

different water conditions

VOB P, /umol-m?-s™! Gy/umol-m?-s’! C/umol-m?-s™* T,/mmol-m?-s’ WUE/umol-m?-s™
SS 1.71+0.58b 0.02+0.01a 277.52+47.13a 0.44+0.18a 3.98+0.63ab
MS 2.28+0.65ab 0.03+0.01a 309.07+52.02a 0.56+0.21a 4.23+0.73ab
LS 2.91+1.13a 0.03+0.01a 314.89+64.45a 0.61£0.22a 4.75+0.61a
CK 1.79+0.44b 0.02+0.01a 268.38+85.03a 0.49+0.14a 3.7+0.61b
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Fig.2 Transpiration conductance of young Pinus wallichiana seedlings under different water conditions
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Fig.3 Intercellular CO, concentration of young Pinus wallichiana seedlings under different water conditions
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Fig.4 Transpiration rate of Pinus wallichiana seedlings under different water conditions
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Fig.5 Water use efficiency of Pinus wallichiana seedlings under different water conditions
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Fig.6 Light response curves of young Pinus wallichiana seedlings under different water conditions
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