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Effects of Soil Drought on Fluorescence Characteristics and Osmotic Regulatory

Substances of Gymnocarpos przewalskii

MA Bu-dong, HUANG Hai-xia" ,LU Gang,ZHOU Xiao-jin, ZHANG Jun-xia

(College of Forestry ,Gansu Agricultural University s Lanzhou 730070 ,Gansu sChina)

Abstract: To provide theoretical basis for the study of drought-resistance mechanism of Gymnocarpos prze-
walskii ,the seedlings of biennial G. przewalskii were used as experimental materials to investigate the
physiological response mechanism of the seedlings to moisture variation during soil drought by monitoring
chlorophyll fluorescence parameters and osmoregulation substance content. The results showed that the in-
itial fluorescence (F,) and non-photochemical quenching coefficients (NPQ-Lss) increased with the de-
crease of soil water content. The maximum fluorescence (F ) ,primary light energy potential activity (F,/
F,) .photochemical maximum quantum yield (F,/F ) ,photochemical quenching coefficient (qP-Lss) and
steady-state light quantum efficiency (QY-Lss) reduced with the decrease of soil water content; the fluo-
renscece decay rate dropped significantly when the relative content of soil reached 23. 23%. With the de-
crease of soil water content,the activity of PSII reaction center in leaves decreased,and the primary reaction
process of photosynthesis was inhibited. However, the leaves could significantly increase NPQ-Lss and con-
sume excess light energy to reduce the damage of drought to photosynthetic apparatus. With the gradual
intensification of soil drought,proline (Pro) content accumulated significantly,but the increasing range de-

creased gradually. The content of soluble protein (SP) decreased first, and then increased significantly

Y fE B HI:2021-05-18 & B HHE:2021-08-29
EeHmA Hil ol KRR a0 4 (GSAU-XKJS-2018-110) ; Hilt 4 H R B 54 (17JR5RA144) ,
F—1EE:SLR, R MY FEEAEES. E-mail: 1697073711@qq. com

* BEEE . EEE. A B8R . Bl m YA EAES . Email: 1057821914@qq. com



%3l

PR 4 BT B AR BRSO R e 1 7 1R Y ) T A 5 31

when the soil relative water content was lower than 31. 38%. Soluble sugar (SS) content increase continu-

ously. In the process of drought,the leaves of G. przewalskii could accumulate Pro,SS and SP to reduce

the osmotic potential and play a certain role in drought resistance.
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Fig.1 Changes of F and F in Gymnocarpos przewalskii leaves during soil drought
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Fig. 2 Changes of F,/F_ and F /F  in G. przewalskii leaves during soil drought process
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Fig. 3 Changes of NPQ-Lss and ql.-Lss in G. przewalskii leaves during soil drought process

24 TETEIENBRREAHF QY-Lss #1 Rfd-
Lss 895 M

QY-Lss A L e PS 11 Y61k 2% = i B9 R 34S
CK 1Y QY-Lss HAEARETE 0. 26 A1, BEE L1E
IRy E R R, QY-Lss {H % R 5 32 i T B 1Y i
P(E 4, TEAFE 9 KM S KEN

—-— T

027 2
0.24 ¢ ab  abc

be
be

(QY-Lss)
= [=]
= =
(e}

015 — .
0o 3 6 9 12 15
i fil/d

31.38%6) If . QY-Lss A . & FEAK(P<0. 05) , % CK
FEAR T 0,06, 26K (REd-Lss) I T WEAG AL 9 7%
J1. B H ) Rid-Lss 78 HIEAXT S KB KT
31.38%, FEA B AR, 12 K (LM & K EH
23. 23 00) B PR A T B (B O, BER T
CK(P<20.05) . 5%} I8 CK M kb . B 27. 2%,

——CK
22 ¢
2.0 t ab
1.8 f
1.6 | be
14 t

W 6 T I R (RId-Lss)

1.2

0 3 6 9 12 15
i [A)/d

B4 TEFELSEFERAKRME QY-Lss 1 Rfd-Lss Tk

Fig.4 Changes of QY-Lss and Rfd-Lss in G. prrzewalskii leaves during soil drought process
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