TU LA M) 2% 4% . 2023,43(4) ;0638 — 0647
Acta Bot. Boreal.-Occident. Sin.

doi:10. 7606/j. issn. 1000-4025. 2023. 04. 0638 http://xbzwxb. alljournal. net

FEEXNSHEBH SN

g EAR . gV RERERLVRELLEELS LT REY

(1 R A ML Bl 2B, K 7P 41000452 g Mol B K2, KB 410004)

W OE L3 FAEZ R I W R B i F R K O s E X IR (800 LHES K ED VBT R (650 LR
KA P T (50 06 R HEE K ) R B TR (35 00 R HEF KA 4 Ak BB BT 5T B0 X 2 7R ORI R OL A 4
PR S L SR 22 48 BOR 0A R M0 T 2 ka0 gt o 7 ML . A5 R ER T (D BEAE T 5 W30 72 B2 A IR, 2 4B B
WIS E G+ & HRE b S EYELT &S TRMEHET I RE o« S RMBH TR ISR /b HM%E
I DR RMET - T R-TH R I R E (2 2R oA R R R I R T R0 &
PR S ey 2 T T R RS R R TR A A DU SR D e il 2, HLHCOB S ARG R R R
AR TALBRE . (3D B T 30 R BE BN L 2 A8 BRI oL & AR RIS AR LT B OERER AR H 3
{HHRE 2 T B (H AR SRR H B2 B TE . (O BEE T 530 A2 B2 B NI . 22 46 B0RE 1 Dt A2 s S AR
P AR AT AT O O 0 R ST P AR ) A A B, EL SR A 1 AR B B A [ L G CO, M2 SR CO,
TR0 4 I T 5 0 R O P R B T T R e e T R AL R A B AR, HEA T TR
PR TSR EE R B, (OEETREMEAMT . ZEERH R B2 (F,) R RIS & (F 0 PSILE
TEHPECF, /F ) PSI it i7" i (F, /F D BEMR T HARAL I . W5 k. 28 FR X R E+ 2 e A
A — 5 B IS B L P R T 5 0 T RE SR T 2 A ORI T M UK 7 ) 2 A

LA RES .
KR ZEHR T2 b G5
FE S %S .Q945.78 XHkARAERD A

Effects of Drought Stress on the Leaf Photosynthetic Characteristics

of Polygonatum cyrtonema
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410004, China)

Abstract: Using pot experiment for 4 water-controlled treatments: control (80% soil water content) , mild
drought (65% soil water content), moderate drought (50% soil water content) and severe drought (35%
soil water content), we explored the response of drought stress on photosynthetic characteristics of Po-
lygonatum cyrtonema Hua. with 3-year-old seedlings. The results showed as following: (1) with the
deepening of drought stress, the contents of chlorophyll (a+b) and chlorophyll b in the leaves showed a

trend of increase first and then decrease, while the content of chlorophyll a decreased gradually. However,

s B H . 2022-08-31; fE B iR 2l H #5 . 2023-02-21

ESTE . N3 EEAT IR H (OT-S-KTA2) ; #5248 Mol B 6137 % 4 (XLK Y202208)

TEE R (1998 —) . B LA WP s A EEBFAE D7 M LEE P 2. E-mail:2238236293@qq. com

x JBAEMER TR, W, BIAF I 01, EZRFIE 7 10 AR h 256 R A EE ShrfE bR K . E-mail: xjwang0514@163. com



4 4] e e T R Xt 2 AR BRI AL S R Y R 639

the chlorophyll a/b and carotenoids content showed an trend of “up-down-up”. (2) The diurnal variation
of net photosynthetic rate (P ,) showed a “single-peak” curve under control and mild drought stress condi-
tions, while under moderate and severe drought stress conditions, the diurnal variation of P, showed a
“double-peak” curve, and the main influencing factor of the “photosynthetic midday depression” phenome-
non was non-stomatal limitation. (3) With the deepening of drought stress, the average daily net photo-
synthetic rate, average daily transpiration rate, average daily stomatal conductance and average daily light
use efficiency were decreased, while the average water use efficiency was increased. (4) With the deepe-
ning of drought stress, the light compensation point decreased first and then increased sharply, while the
light saturation point increased first and then decreased, and its apparent quantum efficiency was gradually
decreased. Meanwhile, the CO,compensation point and CO, saturation point both showed an trend of “in-
crease-decrease-increase”, while their carboxylation rates gradually decreased, and they all were signifi-
cantly different from the rest of the treatments under severe drought stress. (5) Under severe drought
stress, the initial fluorescence (F,), maximum fluorescence (F, ), potential activity of PSIl (F,/F,) and
maximum photosynthetic efficiency of PSI (F,/F,) were significantly lower than those of other treat-
ments. It was found that P. cyrtonema has certain adaptability to mild drought stress, while the moderate

drought stress may be the turning point of drought damage. However, the severe drought stress would se-

riously inhibit the photosynthetic capacity.
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their ratios in leaves of P. cyrtonema under drought stress
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Fig. 2 Diurnal variation of P, and T, in leaves of P. cyrtonema under drought stress
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Table 1  Average daily photosynthetic parameters in leaves of P. cyrtonema under drought stress
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Note: Data in the table are presented as average= standard deviation. Different capital and normal letters in the same line indicate signifi-

cant difference at 0. 01 and 0. 05 levels, respectively. The same as below
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Fig. 7 CO, response curve in leaves of

P. cyrtonema under drought stress
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Table 2 Photosynthetic parameters of light response curve and CO, response curve in leaves

of P. cyrtonema under drought stress

HEZH

Photosynthetic parameter CK T, T T
e A LCP/ (pmol » m ™2+ 5™ 1) 3.24+2,22a 2.04+1. 20a 8.84+8. 88a 9.21+1.88a
SEE AL LSP/(pmol » m ™%+ 5™ 1) 1069£407a 1250+392a 1150+650a 1025+413a

R TRE AQY

CO, ¥ CCP/(pmol » mol ™ ")

0.0464+0,0048Aa
74.77423.07b
CO, HLFI CSP/(pmol « mol ) 1403+57b

BALBCR CE/ (umol + mol ") 0.015940. 0005Ba

0.0382£0.0055Aa

79.18423. 44b

0.0136=£0.0036Ba

0.0170=£0. 0055Bb 0.0153£0.0052Bb

49.30+£0. 25b 140. 61453, 49a

1646=218b 1453299ab 1808E£194a

0.0136£0.0010Ba 0.0066=£0. 0009Ab

®3 TEDETSHEBMHREMREXAXSHNETL

Table 3 The chlorophyll fluorescence parameters in leaves of P. cyrtonema underf drought stress

MRS B oK

Chlorophyll fluorescence parameter

T, T, T,

WU F,

RIS’ F,

283.03+£33.07a

1456. 634149. 17ABab

PSI & EWEH F,/F, 4.1940.37Aa
PSIl s oL & ¥ =& F,/F, 0.8140.01Aa

287.42431. 88a

1476.34177. 72ABab ~ 1582.554125. 87Aa

327.13+122. 31a 302.03+61.13a
1347.534354.58Bb
4.1620. 27Aa 4.0820.77Aa 3.4620. 82Bb

0.8140.01Aa 0.80+0.06Aa 0.774£0.05Ab
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