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Abstract; In order to understand the adaptability and response mechanism of Camellia tunghinensis seedlings to water
stress, a pot experiment was conducted to study the effects of different water control time on the physiological and
ecological characteristics of C. tunghinensis seedlings. The results were as follows: Net photosynthetic rate (P, ),
stomatal conductance(G,) and transpiration rate(7,) decreased significantly with the extension of water control time and
the aggravation of water stress; The variation trend of intercellular CO, concentration( C,)was low first and then high,
and water use efficiency (WUE') was high first and then low. Soil water content and leaf relative water content showed a
decreasing trend, malondialdehyde first decreased and then increased; The fluorescence parameters F /F, and F /F, of
C. tunghinensis seedlings first increased and then decreased continuously, from 0.806 to 0.754 and 4.17 to 3.08,
respectively, which showed that water stress reduced PS Ilprimary light energy conversion efficiency, impaired the
potential activity of PS I, and inhibited the primary reaction process of photosynthesis. Based on the above changes of
physiological and ecological indexes of water stress and biological characters of leaves, C. tunghinensis could improve its
own water use efficiency to resist drought in the case of water control time of 4 d, indicating that seedlings had certain
adaptability and response mechanism to water stress. In 8=12 d, the photosynthetic indexes of C. tunghinensis decreased
significantly, and soil water content decreased to 14.157%—15.065% , which leaf wilting, curl, and lower than this level
seedlings will die due to excessive drought, indicating that the tolerance limit of C. tunghinensis seedlings to water stress
was 14.157%—15.065% of soil water content. The results of the study are helpful to the establishment of a suitable
environment to ensure the normal growth and reproduction of C. tunghinensis, which is of important scientific significance
to the conservation, cultivation and return to nature.
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PERRA 19 B R AR i o (35 H 048, 2006)
B 2 4 A A% 4L AF ) 0 44 O W B8 o, FRORR L A 5
FER G AR A5 AR B G (B A5 2010) , =
SR AR 4 AR AR ) 1 2 B 3 R TR T TE
1T 21 30 4F Hh S AR A 1 B AR BRI R B R, AR %
SATAE N B A W SR, b T —Fh %
A AE B IOMEPEARAS (XIAK,1999) o R ITFF R AR
M ACTARI A W 2 W5 BN FL B fE AL
FE2E G IR ORI SRS AL AT

EHT, 223 118 7R 2% & 4 25 138t 1% 22 RE
(JEAERAE 2014) P+ 258 (17 2R O65F,2012) F1
FFE 5 (P15 255 ,2010) 55 245001 T 0F5E,
o R RS (2014) IFSY 7R 7R 2% 4 A6 A5 B R
W 2R R B FA RS B RO
(2012) Ml i A= 45 (2010 ) BF 57 3 B 25 2% 4 A6 4%

AEZR 0 BB A 8 ] RE AN S R o of A A 8 119 3 2
PR PRI BR ) 2R 2% < 8 285 o R afle LA™ 1y Dt I
AT RE S AR A PR B B AR B ROt K B R SR K
AR AEAAE BRI A AL A T+ 07 Kl g 3%
(9 LR PR AP X O R ek 7R 1] 74 A B

W, )Y R R AR g Bk, A,
P RS R B T R, K R, TR B
AEI T IR, 32 AU HR I T AR, W AR R
G, R AL TR 2 SRR, I BEIK 73 R 3R R A
YA K e R )z R A, B A R 45 A
HEREEB B, WY A AR KRR B AR R
(REHAF,2015; WI/NATAE,2020) o AR 355G
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SRR K 22 B0 e R 0 AR A N OHE LT B
F= B PR R R (R 4F, 2008 5 B4 AN S5, 2019) .

B X 2R 24 4 A6 S B BE o0 A /N ME LAY R
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PRI S M), T8 5 S i) ) 4 2K P V) A B AL 1 AR BRI
T R & Kt R i 2R AR S OK e Uk s AR,
TE AN [R) 2 JBE (1% 52 J 36 K SF | A 52 2 10 9 2R 2%
S AEZRXT AR Gy T 38 B T 32 M 38 8 AS )T R A
AR %4 4K 2R G A R B0 7 Ak R AR A R AL
G BT T 5 ER B 3 N RE 7 KGE AL, R BR
B ) N R sy = I nb= ¥ 0 S G S|
JEEER M AL TR A TS B SR L 3 K ol 3 0 A5
PO R B ARE S,
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1.1 i 58 i 5

TR AR PO B A DX R B )T P
FHIBFZE T (110°07" E 25°11" N) 4x 46 25 Fh 5 [l
WHEAT o B AR O Fly 2 UM S X 4R 34
it 19.2 C,H 6~7 M HMAFHSWES T 20 C,
AEFRHEEE 78.0% , T2 i,
1.2 #EF 7%

T 6 ARG R, AR KBS A
To HUE 0 S AR AR R A R AR 2 SRR A
H RN B T DGR R BN 2RI (B AR
JEaR R A AROEIR Y 25% A A, 5 2R % A R A BT Ab
AEBEARL, A TR TR AR)Z T BB BE7E 0.75 ~
0.8 ZIa]) , i BE B & ko e K [ I [A] A7 58
K=K (AVE WAL 25 b ifE) A R AR 5 &
R SR TR A R — 2, & N MR B S L9
A 2 B A AT KA B (R 1) A5
A5 4L, FE CLL fE1kpek 3 d Ja, B9 H 22 A
FEAN R K3 a6 2 B A 45 0 A BRA: 254845
1.3 MEBmE S H*

JIT A HE K b B K B0 (14 7K 43 36 B 1], 43
T BEPEIR 24 4 A S AB bR T o [n] T BG4 7016
B, SR IG 53 5% B 45 AN [R] 45 7K s ] o 4
AR B, BYRE S A3k BT I g KR
AR E K N DR A B R SRR br

x1 AEEALEHTFEREELE

Table 1  Drought time of different water control treatments

Ab ¥R 15 1L BE K I ) TR RH
Treatment Stop watering Drought day

group time (d)

CK IEH BE7K Normal water 0

CL1 9 J1 18 H September 18 4

CL2 9 H 14 H September 14 8

CL3 9 H 10 H September 10 12

CL4 9 H 6 H September 6 16

YA AE < SR T Li-6400 64 A #EAT I 52 |
EHR EEAEOLAEERFOLE (P,) FEBHE R
(T) SALFHEE(G,) FMuE Co, W (C,) 6 a
febr, Ifd A WUE=P, /T 8K 5 F K,
W2 1R A 9. 00—12; 005 Y6 A A U5 5 800
s 3 bR, Bk 2~3 At
W2 3R ¢ G S B0« B AN [ 428 7K IRF [ 1 15 AR il
BHTREIREEH 12 h, R Li-6400 9862 00 5% 1
IR ICAE F i RPOGAA , I35 ] 22 9 55
B, 4 S KRR R MLk IR 105
C I HEAE R R B AR AT B % 2 E R R
HEFETEIFTE L EKE, IPEARK, 11
FKF (%)= (T IEmf -+ 3 T8 ) /4 e fif Fi x
100, Mt R AEXE & K &R FHE TR vk B R AR 1Y
W S B RR L FE ) i BT 2R IR OK R i 24
h, FEFRECM: 5 if Fn i 5 f5 AE 85 C FHET 48 h
ZHE RO TE, HEAR . R XS KSR
(%)= (BEHE -+ 8) /(M E-+5)x100, H
TR BLAC B2 A R (T R M AR,
2013) . JEG 0 F R £ B O . ARG I 0.2
g, 95% M LB E AT 25 mL AR PR, K
WCE TR 24 h, K5 1E 470,649 655 nm
WA 5E RO (R (S8 F 55 ,2012)

1.4 BES

K SPSS 17.0 et 3 b 5144 xof i 50 B s
B & J7 2% 43 BT ( One-way ANOVA) | Il £ /)
3 22802 (LSD %) it 47 2 H I AL, A Excel
2007 #ATEIFRHIE

pwmol + m™ -
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M 1 RIS, 5 CK A E, Bl 2 T 55 i T ) 3
i, 4 A BRI O A R E R T
9.471% 30.617% .59.472% .89.648% , #:/K 4 d
HARBUT B AR B, 2 01 B0 B B %1 14 32 3K 50
A K 8 d HARB PR B 3%, i 4R
M B AR B ST IR 32 B K 5 5 ik
AISEIR 57K 12 d HABEC T B 1 59.472% , il &
ZZH| TR0 0 B E R 16 d FERE L T
# 89.648% , KM R ML WX NEGIEHC L F
TR A A, 7 A kK A A R AR K
B 2 4 K ) T) 388 hm, AL BE 0 T RE T 10%
34% 62% ,80% , 7% 6 ML 43 5| N K T 14.235%
36.588% .63.176% .82.824% , /K 4 d, Jnt F i
AL T N 7 s R AR A R RS K, TG R S
EZH K 8~12d )5, M FHET 30% ~60%,
VLK 23 7 s i i ARFL 5 B R R Sl R
R et S 2 GE B L A2 B T RO T E T R
JoiRae , AR A S A 2 4 i 2K 43 A Ok A E
HoK 27 BREPIR A 78K 16 d J5 , M S AL
FEME R AR 1 T T 80% 2 AT, Ui A ™ H 1Y)
RN e o e W 1 A N L A i &
(3L 2R I
2.2 REHEKEFERT I B R R RS H MR M

IS ERS RSP e (WA (P Ay ]
(), AN DG A L A% 338 F1 G S g ) A Gl R
W5 ZMYDEA RGBT (B~ #H% ,2011)
I FH I SRR 56 Bl g 2 0] g ROKE I 7K 43 e 38 % A
YA VERRsE T, R 2 TR 36 B [ 7 2
RUOESHOT LR | Bl & /K i (B AN W8 i, F,
TREBEREE 255 TR 207 24, 9mn R
(R0 4 2 AL Bt 25 7K 4 T 360 i ) JHE 22 3 T 3
sz, PS 1T R 532 8K, e KOG F, S5
R B EIEZS ., PS I MG YOt a %A
WERA, FAEFEK 0~12 d Z 0], HAHX T CK
JEARAF B A, 222 AR, 5T 16 d H TR
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T
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a

a
— 3

HH o
\

CK DL1 DL2 DL3 DL4
A8 Treatment

CK DL1 DL2 DL3 DL4
IR Treatment
ab b b
a
[
CcK DL1 DL2 DL3 DL4

LI Treatment

AR F R R R AR BLE TE 0.05 AKFAATE 25, TR,

Different letters represent significant differences among different

treatments at 0.05 level. The same as below.

K 1

Fig. 1

ENGEEY RGPS s 2 A ]
Effects of different water control time

on phtosynthetic parameters
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Table 2 Effects of different water control time on chlorophyll fluorescence parameters
N RN CIRNDS, PSIJOLL e T i PSILITETE]
Ab PR [ED e RV B Tﬁfﬁ Hﬁ#ﬁ1r$%ﬁ$ ét@&
.. . Variable Maximal photochemical Potential activity
Treatment Minimal fluorescence Maximal fluorescence : _— . .
(F) (F) fluorescence efficiency of PS1I of PSTI
group ’ " (F,) (F/F,) (F/F)
CK 255.3+22.3a 1071.5+43.7a 864.0+34.7a 0.806+0.06a 4.170+0.17a
CL1 234.8+14.7b 1 087.5+34.4a 872.3+27.5a 0.802+0.07a 4.060+0.18a
CL2 220.6+7.4c 1 075.6+£52.4a 855.0+49.6a 0.795+0.009ab 3.880+0.22ab
CL3 215.2+11.0c 1106.2+31.2a 871.4+24.8a 0.788+0.011b 3.720+0.23b
CL4 207.5+11.8¢ 1 037.8+64.6a 782.5+£51.9b 0.754+0.015¢ 3.08+0.24c

. RFFEEFRR AL BB 0.05 KPR EW 2R, TH.

Note : Different letters represent significant differences among different treatments at 0.05 level. The same as below.

®3 AEEAHEXNEEEEZLERILE]

Table 3  Effects of different water control time on photosynthetic pigment contents and proportions

Qb Ppge M4 #E a i &R s b & it KA M EERE MREa M Db R MR ER a Al ESE NN
Treatment Chla content Chlb content Car content Chl(a+b) content b 8 HLAE 4 25 1) U AE
group (mg-g") (mg-g") (mg-g") (mg-g") Chla/Chlb ratio Car/Chl
CK 2.078+0.142a 0.928+0.091a 0.433+0.015a 3.006+0.233a 2.245+0.077a 0.144+0.006a
CL1 2.042+0.127a 0.961+0.059a 0.416+0.026a 3.003+0.186a 2.125+0.071a 0.138+0.003a
CL2 2.031+0.026a 0.924+0.033a 0.409+0.005a 2.955+0.059a 2.199+0.05a 0.138+0.003a
CL3 1.856+0.093b 0.792+0.039b 0.368+0.021b 2.648+0.069b 2.349+0.206a 0.139+0.006a
CL4 1.715+0.085b 0.739+0.033¢ 0.359+0.017b 2.454+0.114c¢ 2.319+0.035a 0.146+0.002a
35 F BB K T 38 K BB 34 i A W B, 43 51 A
g 30 0.806 F %% 0.754 F14.170 F % 3.080, &
L 5 PS 1L F,/F, J A i) 75 52 50 0 U
; TZ febr, IEW I RS MRGE . RN IR P/,
HE o IEHEH R 0.806 £ 47, Ik T 1E HAE R Dl 4,
Z LKA FEAR T PS T R GRERE (L3R | (i
” Z PS I ¥AEEIE PR32 0, o & 1 PR B4 5 1o 7 22
CcK CL1 cL2 CcL3 cL4 2,
AL3Z Treantment 2.3 REEANEN LS EESBHBM
B2 ATl K R a] % 85 7K R 5 MR PR, RSB ERETD

Fig. 2 Effects of different water control time

on soil water content

2 782 FoAv , FEIR 3 (P<0.05) , Yl W] -S4 m] A2
PG, I 752 M QA 1Y 4 1 2 K ik
Al QA-QB feib i TRYRE I TR, FL/F, L F/

Chla Chlb , Car Fifi & 45 7K B} [6] (%) ZE 4, H AR X F
CK, e 8 d WH S RA TG R EMZE R, iaz 12
d DL EHA RGBT B TR, Chla/Chlb Fb
BT DL B OV AROEE AR RE ), B CK 41
HyK 4 dHETRET 0.12, 8~12 d XA & #i
IS, ol kK 4 d EFHT 0.074 F1
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0.224; 45K 16 d #sK 12 d FFET 0.03, B
KA S TR M AT RO A AR
it S L5 oKy a8 A M i AR A IR
JERETT 3 T R, Chla A1 Chlb (1% B 52 BLRRAIR S
BT i 0 e 3 R W1 AT RE R AR B 7R K 4
R B —FOCLR I HLE
2.4 AEFEK A iE 3 1 188 & vk R BN

A 2 BT, oK Bt fE] 0 4 .8 12,16 d T+
e K R W& 26.527% ,21.834% . 15.065% .
14.157% 11.447% , ¥£/K 4 d(CL1) #1%F CK +
HEKETET 4.693%, T 20 3 A8 &,
CL2 .CL3 .CLA [ 3 5 7K SRR B i 2, 4 51 F %
T 11.462% 12.370% . 15.180% . W & W34 () st
) AT E | - 338 55 K SRR W R AIG, B K 43 1 75
Sl I A BT T 1) B A 0 ™, R T A
0 WY & N I 8y A [ g TV
2.5 AE#E KB E XS I AR 3 &k E R0

I 3 T LR FERE A 7K o Fiik e (4 oK et
R MEAER T AT K R 2 BT
Rt S, mh o AE X K & R 94, 177%
90.282% .71.551% . 62.620% .48.425% , 5 %} /&
AR L, K 4 d i R AT K& T FE 3.895% .8
d FFET 22.626% .12 d FFT 31.557% .16 d F
BT 45.752% . FRM 4 d BY7KIE ] JE, XA Ak 4
B R AR K B R PR K BE T A ;8 ~ 12 d
Je , FEmE FAR K & R R I R R DR OK R
ZZRBERR TR, RN 28 T8,
R TSz R I E SRS (K 4) 516 d
Ja R AR K R BE T L — 2B K 43, A PR
R AT RIS R W A BT S 25 4 0T A B
S T AR IE R A KA E B RE,
2.6 ANEFEKEE A B S 280

T A R 25 58K 4 Jik 30 ™ EE AR FE I FR AR 2
— L 1 1 v I 3R W H A0 e SO B 4 R N T g 1
P FERLE (Qin et al., 2011) . HIE 5 ATH AHXS T
CK 41(28.8 nmol - g ), # /KW [E] 7E 8 d JL 2
P, TN RS AR B K 12 d Y
Fr it (30.4 nmol + g™ ) /NI BE i, 156 B R & A=
I EAL N, 527K 3 e AR R K 45K 16 d, HLN
TSR E] 40.3 nmol - g, AL E L LA 4

-
o
o

80

HAENEKE

Leaf relative water content (%)

N
S

N
o

o

CK CL1 CL2 CL3 CcL4
Q038 Treantment

3 AN [ K I TRDGS I 7 A 6 35 7K e Y 52
Fig. 3  Effects of different water control time

on leaf relative water content

WL 2 B 55 HE A B R AR B A R SRR
N5 AN SRR K, A R 45 AA RS 52 31
FA, BRI T MR IR

3 kAR

HAEEREZEEET AR EFLA
Al SR, A VE F AR K FH R 5 Ak M W A
KEE s Wik ae e ALY G, R
HARKEFRARE & ( £2% 3% ,2010) , HE, 6
GYER S 2NN 09 T 4 &k A4 A4
b, Bnge T2 2T 5 Ker ot IR 45 R R L
233 OB BRI MU (T EMAE,2013) KA
PR EENASKH T, K7, 551 %
AL B E M ROE R G E T R il O A 1E
FHIRSS I 30 AR P 0 AR K (EARIAE,2017) . A
5T 25 R W1 5 W 30 16 RO A 3 R B 1Y it [
FZ 0 A A LB P& RS AL R R wr
F2 B AE R B 0 B S aE AL O A T B
SALFE I CO, Mk E  FE M R T, 6 A1
HbEZ TR JEE S Ea e, $80EE 6 R
fiE R RuBP BRALEGHE P PS I 454y 2 48 % JE < AL
HZE (B KH,2016), 78 CL1 ¥, T S wri,
LG R B R B 50 A 8 R B AR A X — B, gk &
T2 Wi, CL2 B9 AL 5 W T B IR B L6 &l
BRGFFEET 212 d J5 , 6 A BURM T FER RS
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Fig. 4 Effects of different water control time on Camellia tunghinensis leaves
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Fig. 5 Effects of different water control time on MDA content

FLSRER, 1 U8 W AR % 4 A 25 4 i 1+ R0 91Dk
AT [ 2 B2 AL AT Y R ) AR 1
1o 7K 73 M) FH 238 R 3 A1 2% 3R O 36 oz R B 5G
it 5 3 F T e, AL T R R O
B R T B I 2K 1d I B B R L FR A A
AR FLBR i S B sl £ 5 I8 1 Pr 80 (2278795, 1980)
G AR T R R AL S T R R
J& , KW BL R BE 545, ARG A i PS T
4544 R BE e #8200 32 BN 0 5 WA, Dl 3 L
AT 2 R AR TALBR I P 258 A
PR Y i K7/b e (R NINE 7/ Do Y
SR A% 5 AE 5 R I e oA SR, AN [
WEDIROL I R AE 2 51 & R e (R H
FRAF,2010) D0 A (R & e IRAR R AR L A]
PABC AR AE AN [8] = 52 D 26 5 B9 A2 IR B0 A

HZ

>N =

R A B8 1 (B i 5, 2009) , ASHIFSE 45
BRRM G NEEORW S AN, W T 41
ZO0F T AU R S RRAE

I R X6 5 7K R A ) i S 1 T B AR
R R /N SE R A 0 B LA RS T i A AR K
AEJ7m PR MR (R D H S, 2004 BR oR S,

2017) o AWFFEAR B MR MG AT HTESEK 4

d BB LT, A AR X 2 K R BRI R /DN, i B B
B —E W R, R R R K R BE VA b
WIAE 0 7 7K 53 ik 38 2% T AR P K o 1 S i
L, 1 L 5 48 42 &0 A0 004 AF 4R 457 A0 X — 25,
TR G IERDIE M 7 22K o3 78 2 B BT Ak |
PR K BAR SR, K AN, R 2 (oA
W KBRS Ko7 B FE e, i R R AT S,
TER 7R 24 4 A0 A5 10 06 G 1 DX T 52 3 SURK
BT KR XA P WK A R RE H B K
MEBEXEE, TREENME™ERmH T +
BEOTKE R W B R % S AR O A VB K&
HAPRA AR RN, ABFIE T, R % SRR
HTEREK 4 d LT, B3 KR N 21.834%, F
R 1K 8~ 12 d, MU A IR T
i, BSR4 E14.157% ~ 15.065% , H:
MR 25 A48, MK T KR % &L A Y
BAERZB T E R AR R TR Te

IEH AT AT, 3 W AR 2% 6 4B 285 41 i W 7K o3 1y

18 B i 57 B B A 498 KR R 14.157% ~ 15.065% ,
Fb 4 48 45 4l 1 6 5 s G i 32 A B 15.04% ~
16.54% (S £ 45 2015) R 2L 56 I & 2% 4 48



12 1

JEAE RS o AR O TR IE TR /NI AR 24 G AE 2R A DL B FRIE R S 1771

ASHI T LU A A6 2% %) R T SRR T AZ BE ) 0 aX i
— P UESE T AR AR T 5 a8 o U
25 FITR AR BB R K B AR 4 d 1§
OUT AR 2SR AT LA = B 7K 53 1 8803 ok 4%
YU 5 VR 2R 24 4 B A5 4l i 6 K o e B —
SE [ NV FE T A AL, AR 2 A AR S Ay i XK
g3 W 38 0 T A2 B PR A 58 5 K R 14,157 % ~
15.065% , i 7R 2% 4 A6 45 9y B0 -+ 52 a8 R ik
B X G AR MG B B ALY, L2 50 A T
(BT LN 1) Y8 43 W 55, SR BH AR % B A AT X0 T
S 30 A RO AT T R A A SRR T R R B
HAPHEY B — D E LA

SE K :
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