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Abstract: Using normal-leaf pepper A124 as the control and the leaf-curling mutant D26 as the test material, three light
intensity treatments were applied: low light ((25+5) pmol/(m?:s)), moderate light ((200+5) pmol/(m?:s)), and high light
((500+5) pmol/(m?s)). After 15 days of continuous treatment, leaf-curling index, biomass, chlorophyll content, gas
exchange parameters, and chlorophyll fluorescence parameters were measured. In addition, paraffin sectioning was
employed to observe changes in leaf cellular structure. The growth characteristics and photosynthetic physiological traits

of the leaf-curling mutant D26 under different light intensities were systematically analyzed. The results showed that light
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intensity significantly affected pepper leaf morphology. Under low light, D26 leaves remained flat, whereas under
medium and high light intensities, the leaves rolled up, with leaf-curling indices of 19.63% and 43.89%, respectively. For
both accessions, total biomass decreased sequentially under medium, high, and low light conditions. Compared with
A124, D26 had stronger biomass accumulation capacity and better adaptability under low light. Medium light induced
leaf curling in D26 but did not affect its biomass accumulation, while high light significantly reduced leaf biomass in
D26. Under high light, changes in the morphology and arrangement of leaf cells in D26 led to leaf curling. Under low
light, the leaves became thinner and had a looser structure. Under different light intensities, the chlorophyll content of
D26 was higher than that of A124. D26 enhanced light capture by accumulating chlorophyll under low light, showed a
large decrease in chlorophyll content under medium light, and exhibited significantly reduced chlorophyll content under
high light. Under low light, the photosynthetic rates of D26 and A124 were similar. Under medium and high light,
stomatal conductance and transpiration rate of D26 decreased, leading to a reduction in photosynthetic rate. D26
maintained good photosynthetic efficiency under low light. Although the activity of its PSII reaction center was lower

under medium and high light, D26 could initiate photoprotection through a higher NPQ level to adapt to high light stress.

Keywords: pepper; light intensity; leaf-curling; cell structure; photosynthetic characteristics
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Table 1 The curling index of pepper leaves under different light intensities %
MR HOKR IR N ELFN 12K ESRPN
D26-L (0£0)b (2.53+0.90)Ba (3.23£1.90)Ba (3.84+2.80)Ca (2.73+2.08)Da (1.88+0.73)Da
D26-M (0£0)d (2.42+1.06)Bc (4.69+0.82)Bbc  (9.21+4.27)Bb  (17.06+2.45)Ba  (19.63£1.64)Ba
D26-H (0+0)d (8.30£3.03)Ac  (25.04+1.25)Ab  (26.10+2.39)Ab  (36.21£3.74)Aa  (43.89+10.64)Aa
Al124-L (0£0)b (1.85+1.30)Ba (4.56+0.91)Ba (2.26%1.67)Ca (1.90+1.39)Da (3.65+0.46)Ca
Al124-M (0£0)b (3.76+0.64)Ba (5.23+1.87)Ba (4.16+1.34)BCa  (6.28+3.69)Ca (5.21£0.68)Ca
Al24-H (0+0)d (5.01+0.93)ABc  (5.36+3.40)Bc (5.05£1.22)BCc  (8.20£3.05)Cb  (17.79+2.22)Ba
1 ARRE 7 RERR RIHEE A F AL 8] 10 22 A T2 3 50 ARVNG FREROR FATHERE F — AR Rl (e A0 2 1) 22 57 A S i
22 X (P<0.05).
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Table 2 Biomass of two pepper accessions under different light intensities g
ME REEFE R MEERE O RTRE  ETHRE MTHRE  GERE ATRE
D26-L (0.53£0.06)c  (0.80+0.10)b  (1.13+0.15)e  (0.05+0.01)c (0.13+£0.01)b  (0.12+0.02)e  (2.47+0.15)d (0.31+0.01)c
D26-M  (2.57+0.42)a (2.50+0.53)a (6.37+0.35)a (0.33+£0.08)a (0.36+0.07)a (0.66+0.04)a (11.43+£0.67)a (1.35+0.12)a
D26-H (1.64£0.16)b  (2.12£0.27)a (2.60+0.10)d (0.14+0.01)b  (0.39+0.05)a (0.33+£0.01)d  (6.37£0.31)c (0.86+0.05)b
Al124-L  (0.47+0.09)c (0.71£0.03)b (1.00+£0.17)e (0.05+£0.01)c (0.12+0.01)b (0.11£0.01)e  (2.18+0.24)d (0.27+0.01)d

Al24-M  (2.37£0.38)a (2.3340.47)a (4.43+0.51)b  (0.32+0.08)a (0.35£0.07)a (0.52+0.07)b  (9.13+0.59)b (1.19+0.09)a
AI24-H  (1.424021)b  (2.3240.24)a (2.97+0.06)c (0.16£0.02)b (0.36:0.03)a (0.38+0.02)c  (6.71£0.32)c (0.90+0.03)b
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Fig.3 Chlorophyll content of two pepper accessions under different light intensity treatments
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Fig.5 Changes in chlorophyll fluorescence parameters of D26 and A124 leaves under different light intensities
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