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Photosynthetic Characteristics of

Callicarpa dichotoma under Drought Stress

YANG Jianwei, ZHAO Dan, SUN Guifang, LIU Jiaxiang, AN Tong, SHI Baosheng”
(College of Landscape and Travel, Agricultural University of Hebei, Baoding, Hebei 071000, China)

Abstract: With Callicar pa dichotoma seedlings as test materials, using pot set four water moisture gradi-
ents, 95% of water holding capacity of the largest field (control), 75% (mild drought), 55% (moderate
drought) and 35% (severe drought), we investgated the soil moisture affects C. dichotoma photosynthetic
characteristics. The results show: (1) since the drought stress, the net photosynthetic rate (P,), transpi-
ration rate (T,), stomatal conductance (G,) and water use efficiency (WUE) of C. dichotoma were de-
creased, while the intercellular CO, concentration (C;) in mild and moderate gradually decline, under se-
vere drought stress significantly increased; (2) with the intensification of drought stress, the light satura-
tion point (LSP), maximum net photosynthetic rate (P,...), dark respiration rate (R;) and apparent

quantum efficiency(AQY) of C. dichotoma significantly reduced, and light compensation point (LCP) in-
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creased significantly (P<C0. 01); (3) with the increase of degree of stress, the maximum fluorescence

(F,), maximum photochemical efficiency (F,/F,) and PS]] quantum efficiency (F,/F,) of C. dichotoma

were gradually reduced and the initial fluorescence (F,) was significantly increased (P<C0. 01), since the

drought stress energy distribution ratio parameters, op,s ¥, s ¢r, and DIo/RC are gradually increasing; (4)

with the increase of stress, chlorophyll a, chlorophyll b, chlorophyll and chlorophyll a/b of C. dichotoma

gradually decreased. The study showed that the decrease of the combined rate of C. dichotoma in the

drought stress has both the stomatal factor and the non-stomatal factor. The photosynthetic rate of C. di-

chotoma under mild and moderate drought stress was dominated by stomatal restriction, while non-stoma-

tal restriction was mainly due to severe drought stress.
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Fig. 1 The photosynthetic daily process of the

C. dichotoma under drought stress
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Table 1 The light response curve parameters of C. dichotoma under drought stress

e A LM KT TR OE G R I e 1 3k 4 FM TR
Jib 3 !
Treatment LSP LCP Pomax Ry AQY
/(umol * m™2 + s 1) /(pmol » m™2 « s 1) /(pmol « m™2 « s 1) /(pmol + m™2 « s™ 1) /(umol * m™2 + 5™ 1)

CK 1517.58+15. 22Aa 13.3240. 8Dd 15.4940. 09Aa 1.7140.01Aa 0.03340.001Aa
LS 1508. 8449, 72Aa 31.0541. 2Cc 14.6+0. 1Bb 0.7640.01Cc 0.02540.001Bb
MS 1451.0946. 86Bb 95.8141.25Aa 11.59+0. 11Cc 0.8840.01Bb 0.01940.001Cc
SS 467.84+12.19Cc 138.06+0. 28Bb 0.3140.01Dd 0.1140.01Dd 0.01640.001Cd

TE : KRS T3R8 AR R AL L 2 J6] 22 55 35 B 0 35 K7 (P<<0. 01) s /N -8 3R R [ b 1 2 i 2 55t 36 3 | 35 /K F- (P<C0. 05) . T [A]

Note: The capital letters indicated the difference between different treatments reached an extremely significant level (P<C0.01). The nor-

mal letters indicated the difference between different treatments was significant (P<C0. 05). The same as below
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Fig. 2 The light response curve of the C. dichotoma

under drought stress
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Fig. 3 The chlorophyll fluorescence parameters of the C. dichotoma under drought stress
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Table 2 The changes of energy allocation ratio of C. dichotoma under drought stress
Kb PR Treatment ©Po v, Qo [GI3

CK

LS

MS

SS

0.72240.003Dd

0.702%0.001Cc

0.690£0. 002Bb

0.65720.005Aa

0.558£0.007Cc

0.482=0.005Cc

0.446+0.007Bb

0.43820.007Aa

0.416=+0.001Dd

0.3632£0.010Cc

0.311£0.002Bb

0.282£0.005Aa

0.2782£0.005Aa

0.2992£0.004Aa

0.34940.014Bb

0.356£0. 004Bc

3 TEBETMEHKPSILLEESHATK
Table 3 The changes of PS]| specific activity parameters of C. dichotoma under drought stress

Ab PR Treatment

ABS/RC

TRo/RC

ETo/RC

DIo/RC

CK 3.45540.02Cc 2.358+0.013Bb 1.167+0.015Bb 0. 96840.007Dd
LS 3.51840. 024BChc 2.49940.016Aa 1.190+0. 008Bb 1.08140.007Cc

MS 3.83540.022ABb 2.51740.019Aa 1.222+0.107ABb 1.328+0.01Bb
SS 4,62440.579Aa 2.51740.021Aa 1.404+0.015Aa 1.971+0. 023Aa

x4 FEPETHINEZRMHERESERILENETL
Table 4 The changes of chlorophyll content and ratio of C. dichotoma under drought stress
PG MeE a R b AR R 4% a/b
Treatment Chl a/(mg-g 1) Chl b/(mg+g D Chl/(mg-g b Chl a/b

CK 1.02+0.03Aa 0.3940.01Aa 1.41£0. 04Aa 2.6240.02Bc
LS 0.98+0.05Aa 0.38+0.02Aa 1.3640.07Aa 2.5840.03Bc
MS 0.8140. 04Bb 0.3340.02ABa 1.24+0. 06ABa 2.4540.02Bb
SS 0.6740.03Cc 0.2840.01Bb 0.9640. 04Bb 2.3940.01Aa
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