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Effects of Drought Stress on Photosynthesis and Leaf Tissue Structure
of Litsea coreana Levl. var. lanuginosa Cutting Seedlings
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( 1.Guizhou Institute of Biology,Guiyang 550009, China;
2. Shanghai Geotechnical Research Institute Co., Lid, Shanghai 200072, China )

Abstract: [ Objective ] The study was carried out to understand the effects of drought stress on photosynthesis and
leaf tissue structure of Litsea coreana Levl. var. lanuginosa cutting seedlings. [ Method ] Three—year—old L. coreana Levl.
var. lanuginosa cutting seedlings were used as experimental materials, and 4 drought stress treatments were set: CK  ( soil
volume water holding capacity of 39.6% ), mild drought( soil volume water holding capacity of 29.2% ), moderate drought( soil
volume water holding capacity of 19.5% ) , and severe drought ( soil volume water holding capacity of 9.7% ) . The effects
of drought stress on photosynthesis and leaf tissue structure of cutting seedlings of L. coreana Levl. var. lanuginosa were
studied by analyzing the diurnal changes of net photosynthetic rate, the correlation between gas exchange parameters and

environmental factors and the leaf transverse tissue structure. [ Result ] Under severe drought, the “photosynthetic siesta”
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of Litsea coreana Levl. var. lanuginosa cutting seedlings was obvious, with over 2 hours. The average net photosynthetic rate of
photosynthesis was 1.9712 pmol/m? « s, the photosynthetic capacity was low, and the photosynthetic rate correlation coefficient
of relative humidity of leaf surface and net photosynthetic rate was —0.462, therefore, it is necessary to increase the air moisture
and lower the temperature to maintain the normal photosynthetic physiology of the leaves. Under moderate drought, the total
amount of chlorophyll in the cutting seedlings of L. coreana Levl. var. lanuginosa was higher ( 1.25 mg/L ) , which could
respond to drought stress. With the increase of drought degree, leaf stomatal conductance decreased. Leaf stomatal conductance
under moderate and severe drought stress was about 0.03mol/m? * s, which seriously affected its water use and gas exchange.
The tissue structure of seedling leaves was also changing, the thickness of the upper epidermis became thinner, the palisade
tissue became thicker, and the spongy tissue became thinner. [ Conclusion ] Drought stress can reduce the photosynthesis
of L. coreana Levl. var. lanuginosa cutting seedlings, and it also changes the leaf tissue structure. The correlation between
photosynthesis capacity and leaf tissue structure changes under drought stress needs to be further studied.
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Table 1 Diurnal changes of net photosynthetic rate of Litsea coreana Levl. var. lanuginosa

cutting seedlings under different drought stresses

PN N VA i
e et HAS LA Sl N HOLEHEA Pn
Treatment Photosynthetic daily Photosynthetic siesta A Max P44 Mean AR EZRL CV
change mode (h) (pmol/m? + s) (pumol/m? + ) (%)
CK gAY 1 5.2565 3.6921 28.65
[ ELHhS
R G IR 0 6.2215 3.5312 2471
Mild drought stress
ST
RETR G LU TR 3 6.2978 3.3315 14.55
Moderate drought stress
ELhan
T TG A 2 3.2501 19712 68.23

Severe drought stress
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Table 2 Correlation of diurnal changes of leaf photosynthetic and environmental parameters of
Litsea coreana Levl. var. lanuginosa cutting seedlings under different drought stresses
b ZH
Trf;lfent Par;mﬁiers Pn Gs Ci Tr PAR Ca T RH

CK Pn 1 0.208 —0.387x 0.421%% 0.128 -0.099 0.304 -0.163
Gs 1 0.772%% 0.2225 -0.233* 0.525%% 0.062 0.522%%
Ci 1 -0.134 ~0.345%* 0.6517%+ -0.145 0.689%*
Tr 1 0.614%% —0.454% -0.013 ~0.593
PAR 1 -0.230% -0.238% ~0.509%
Ca 1 —0.221%* 0.830%*
T 1 -0.056
RH 1

BT R hia Pn 1 —0.267%* —0.868% 0.746% 0.473%* —0.920% 0.835%* —0.827%*

Zf:jght Gs 1 0.662%+ 0.153 0.091 0.415%+ ~0.535%* 0.585%*

stress Ci 1 —0.427% ~0.330%* 0.864% —0.854% 0.870%*
Tr 1 0.436%+ —0.713%* 0.7247% —0.675%
PAR 1 -0.327%* 0.317%+ —0.329%
Ca 1 ~0.922%x 0.920%*
T 1 —0.991#
RH 1

T A Pn 1 -0.149 —0.587+ 0.268 -0.248* -0.176 0.290% —0.234%

xx;ﬁ““ Gs 1 0.763%* 0.069 -0.338%* 0.507%* —0.723%x* 0.749%%*

stress Gi 1 -0.023 -0.055 0.502%* ~0.700% 0.687%*
Tr 1 0.3727%% ~0.659%* 0.571%+ —0.545%
PAR 1 —0.460%* 0.497%+ —0.548%
Ca 1 ~0.8477 0.862%%
T 1 —0.993
RH 1

RN Pn 1 -0.215 ~0.556%* 0.370% 0.108 ~0.503%* 0.527% —0.462%*

::):‘;; 1 Gs 1 0.633%* 0.273%* ~0.289* 0.818%* ~0.869% 0.913%*

slress Ci 1 -0.234%* -0.271%* 0.709%+ ~0.800%* 0.787%%
Tr 1 0.207 -0.155 0.058 -0.037
PAR 1 -0.300% 0.270% —0.310%
Ca 1 —0.854% 0.871%%
T 1 —0.990%
RH 1

TE: = FoRFEHL,

Note: * represents significant correlation, and ** represents extremely significant correlation.
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Fig. 1 Effects of drought stresses on gas exchange parameters of Litsea coreana Levl. var. lanuginosa cutting seedlings
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Fig. 2 Effect of drought stresses on WUE, Ls and Tc of Litsea coreana Levl. var. lanuginosa cutting seedlings
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Fig. 4 Effect of drought stresses on leaf transverse tissue structure of Litsea coreana Levl. var. lanuginosa cutting seedlings

TR P B TR A R S,
SARK R A R Y
TP T S0 L R 0 BRI B2 A
ol SRR SIERS, M CO, WIEME, TR
Wt T AR 35 5 25 = 54 e
FER R AU R SRR N R
L SN CO, IE T . REERIE R TR T,
AL S R S, D6 e T
SLIF U 59 e R T L 25 Bk L I LR R
3 TAE, FREM SR AR, RS
BHREAE, /BRI TR, I 2 R /N
T, T Rl 0 B 7 S R

TEERE R AT, BB —1.5- — B
{LRS / RS (Rubisco) FOT k. BCERAE —1.5-
R (RuBP) RO SERENT 1 LI EIR S
AR EEAIEE, 8 R AL
F MR 41 2R 260 AL S P LT
FUERY CO, HERsR, TSN I 2 AL
TR 00 3 AT R 1
FELRE N TR, BT L s 2R
He AL AR AR IR CO, B,
5406 %6 4 K BT B 6 2 36 CK Al
R AU R, BT R, T
WS B 2R AL SR P (A, T 5L
SR PR AL A R s 5 R | T T
O RRGE, BU BRI B TR
W3t T WG A T A SR O ARk .

PRAZHSE NN, A A SUR S B v i 14 i
S20 T A Rl ot ) = TR LA P I RO S
TR A2 1Y) SO ) o

4 #Fi

TR MHE I B R R R
BE” W HOEE R AR LRSS S
WG FRIARSCHE, BTSN G
BEMOCARETT, 4Efprt A IEHOGa R B R s
SORSE . BRARIREE s T 50 R R B 50 B AR AT A
R SSLITHOR S A R B, TPETRET
RESG I 2 2 B R T e, S
FAJEE MK R A RS B A B R AT
A R LR BRI BB SR
JE | WAt 4 2 R RE SR e - R

S#30#k ( References ) :

(1] mpci, S . 22 SR I RR R 28R | StINERE,
1998,16 (3) :216-220.
XIANG Y H,LU X C.Eagle tea—an ancient folk tea species of dalou
mountain in Guizhou [ ] ].Guizhou Science,1998,16 (3) :216-220.

(2] R, X7E BRI B REA ) 2 R e e A FEOR IR [T] 5N 2%
i, 2001,108 (4) :13-17.
TANG Q,LIU J.Preliminary study on biological characteristics and
domestication and cultivation techniques of Litsea coreana Levl. var.
lanuginosa [ J] .Guizhou Tea,2001,108 (4) :13-17.

[3]  PEFEEGRIHYBIN . ap s 3 3 %) (M), deat: 7
AR, 1983.

Kunming Institute of Botany, Chinese Academy of Sciences.Flora of



14

[10]

[13]

Yunnan (Volume Three) [M]. Beijing: Science Press,1983.

T, WL, GFRIER, BTAL, At . R4S (Litsea coreana Levl.

var. lanuginosa) Z2ALE PR IREEfL ) EGCG il [1].

WL (RS G BRI L 2010,36 (3) :329-334.

SHEN J Z.YE M,SHU A Q,YIN K Q,YANG L.Litsea coreana Levl. var.

lanuginosa polyphenols extraction and purification and EGCG content

determination [ J] .Journal of Zhejiang University (Agriculture and

Life Sciences Edition) ,2010,36 (3) :329-334.

W, 2R, JRAE, 2R, e, XA . BSR4 S E AL
BV K S g A R ) ] PEAE AR BE 24412, 200,24 (6):10-14.

FAN C,LI X W.,ZHANG J.RONG L,YU X G,LIU S M.Physiological

responses of seedlings of four varieties to waterlogging stress of Litsea

coreana Levl. var. lanuginosa [ J] .Journal of Northwest Forestry
University,2009,24 (6) :10-14.

JEE, FPEEAR . BSYR AR CRERIR I IR (1] puJARl R,
1998,19 (4) :66-68.

TANG Q,QI G N.Development and utilization of Litsea coreana Levl.

var. lanuginosa Beverage resources [ ]| .Sichuan Forestry Science

and Technology,1998,19 (4) :66-68.

Wi B, SO, 2R B b B R 2 A 2 T (] %

TPE BF K 2 24 3R, 2008 (1) :65-67.D01:10.19405/j.cnki.issn 1000~
1492.2008.01.018.

CHEN Y P,CHENG W M,LI J.Analysis of flavonoids in Eagle Tea[J].

Journal of Anhui Medical University, 2008 (1) :65-67.D0I:10.19405/

j.enki.issn1000-1492.2008.01.018.

VERZE, ISR, SPmZE . BRI 6 Rz dr TR IR S

FFFAEIESWVIFE 1], 5N E, 1999 (2) :140-143.

XU Q L,ZHOU X S,MAO X J.Study on the distribution and existing

forms of six life elements in eagle tea and chongcha [J]. Guizhou

Science, 1999 (2) :140-143.

W, 2B, aKfd, WA, AL KDL . BT AORH IR

TR AR R [T ] . MRl R, 2009,34 (1) :8-11.

FAN C,LI X W,ZHANG J,PAN Y,WANG J,PU Y B.Physiological

response of Litsea coreana Levl. var. lanuginosa seedlings to low

temperature stress [ ]| .Forestry Technology,2009,34 (1) :8-11.

ARERT, AL SN IEA A2 [T ] A e IR S s 244,

2001 (3) :61-62.

YU J P,GU L Q.Chemical constituents of Guizhou Eagle Tea [1].

Journal of Plant Resources and Environment,2001 (3) :61-62.

PLHALT . BRI DNA $2 0% RAPD 514 i [T]. 74

JEARZFEBE2EAR, 2004,19 (4) :35-37.

GONG Y H.Extraction of DNA from the leaves of Litsea coreana Levl.

var. lanuginosa and screening of its RAPD primers [ J].Journal of

Northwest Forestry University,2004,19 (4) :35-37.

SR BT M SR 3R S i I TN SRR A ()] AL AR

2, 1986 (3) :26-28.

ZHANG X Z.Determination of plant chlorophyll content:acetone—

ethanol mixed solution method [J].Liaoning Agricultural

Science,1986 (3) :26-28.

AR, B, RO S SR [)] R E

1z, 2019,35 (5) :58-63.

MA Y J,SU S P,LI Y. Comparison of photosynthetic parameters of

walnut varieties [ ] | .Chinese Agricultural Science Bulletin,2019,35
(5):58-63.

[15]

[16]

NI, FOGHE, M, skT 0, KT . AR LK R
FE AL 1 R OG5 A AR LA L) ] OB SR L B2, 2011.48
(4) 755-760.
SUN L J,LYU G H,TIAN Y H,ZHANG X N,ZHANG X M.Comparison
on photosynthetic physiological characteristics of Poacynum picture
(Schrenk.) Bail. of desert species under different soil water contents [1].
Xinjiang Agricultural Sciences,2011,48 (4) :755-760.
TR, AL, AR, AW, B A, PR LTS E M
KOS I AR S G A R AR BURR PR 2w [0 ] R A= 52 3
2019,30 (8) :2600-2606.D01:10.13287/j.1001-9332.201908.020.
SHI Q,.BAO X W.HUA J F.YIN C G, YIN Y L, LU Z G.Effects of
drought stress and rewatering on photosynthesis and physiological
characteristics of Hibiscus [ 1] .Journal of Applied Ecology,2019,30
(8):2600-2606.D01:10.13287/j.1001-9332.201908.020.
B, skFE, RULE, B, B, sl 3OS R A T
i ) 45 R RGBS AR T S i Rz (). L5 2, 2017
(13) :38-44.
ZHAO X,ZHANG X Z,MU H X,HE H Y,YANG K W,SHAN Y
Y.Response of leaf anatomical structure and photosynthesis of
Xanthoceras sorbifolia seedlings to drought stress [ ]].Northern
Horticulture,2017 (13) :38-44.
WRIEHH, AL IERE, SRR, JREastE, PR e . SELEasmz g 2 mbi
SOMNEHWIGE L) ] SIS S 4RI T 205440, 2005 (5):278-281.
CHEN X M,REN Z L,ZHANG H Y,TANG Z X,LUO P G.Study on anti—
ultraviolet effect of mengshan green tea and laoying tea [ J].Journal of
Radiation Research and Radiation Processing,2005 (5) :278-281.
INE AT, SRE D AL S HARL KT B HOL & Rty
s [ )] 5 RRE, 2019,36 (3) :658-665. DOI:10.11829/j.issn.
1001-0629.2018-0299.
SUN L L,ZHANG Y N. Diurnal changes in photosynthesis of
Coptis and the effect of drought on its photosynthetic characteristics
[1].Grass Science,2019,36 (3) :658-665. DO1:10.11829/j.issn.
1001-0629.2018-0299.
f/N=, TR, M), 284, ATOCE . T SHIME A [ 2
R g AR R ] TR R 2741, 2020,40(10):1-17,
DOI:10.14067/j.cnki.1673-923x.2020.10.001.
HE X S,WANG Y J.XU L C,GONG C,YU Y C.Effect of drought stress on
anatomical structure of leaves of different camellia varieties [ ]| .Journal
of Central South University of Forestry and Technology,2020,40
(10) :1-17.D01:10.14067/;.cnki.1673-923x.2020.10.001.
SEIEAE, WK, U L R, SRIER, SRR . = mAE A
PSS A S FRE XS TS pma iz (7] frl 241, 2018,49
(6) :1156-1163. DOI:10.3969/j.issn.2095-1191.2018.06.16.
WUZH)YULF, YAN L B,ZHOU C,CAI G J,ZHANG ] L.Responses of
leaf anatomical structure and photosynthetic characteristics of Akebia
trifoliate to drought stress [ J|.Southern Agricultural Journal,2018,49

(6) :1156-1163. DOI:10.3969/j.i55n.2095-1191.2018.06.16.

(FTiERmE  aTH)



