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Abstract: With four true leaves of Daphne giraldii Nitsche as the material, we investigated the effects of
various NaCl stress(50,100,150 and 200 mmol « L ')on photosynthetic physiological indexes as seedling
photosynthetic pigment content, chlorophyll fluorescence parameters and gas exchange parameters of D.
giraldii Nitsche. based on the pots experiments in sand culture systematically. The result showed that;:
(1) Under a proper environmental condition(Control), the daily variation of P, and G, are both illustrated
by double-peak curve while the daily variation of T, is represented by a single peak one, thus the daily vari-
ation of D. giraldii Nitsche. ’s leaves is changed by a higher-concentrated NaCl stress(>>100 mmol « L™")

that causes an overall decline to the daily variation curves of P,, T,, as well as G,, and an overall rise of
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C,’s daily variation curve; (2) A lower-concentrated NaCl stress(50 mmol « L™") has little effects on the

leaf chlorophyll content and the ratio of D. giraldii Nitsche and its chlorophyll content declined signifi-

cantly by a higher-concentrated NaCl stress(>>100 mmol « L. ') when the ratio had a slight decrease. (3)
F..F,/F., F.'/ F.'s qP, ®psy are all declined significantly by a higher-concentrated NaCl stress(>>100
mmol + L.7'), while F, and NPQ are both raised significantly. The research shows that with the increasing

of NaCl concentration, the reason for leading to the decrease of photosynthetic rate was mainly caused by

the no-stomatal factors; D. giraldii Nitsche is fairly resistible of less NaCl stress but a worse NaCl stress

may damage the activity of photosynthetic apparatus, thereby surging photo-inhibition and restricting pho-

tosynthesis.

Key words: Da phne giraldii ; NaCl stress; chlorophyll fluorescence; photosynthesis

Wi Fi & (Daphne giraldii Nitsche) 2y % & B} Hi
IR /NEAR AR R 40~120 cm, g2 AT 3580 cm,
oA 1 B HOR SRR 2 000~2 600 mf¥ Ll
BEHEN ARG TE A M . S A IS N R R B
Vo TN A AL T FE T A O i SR SR O AR
T A IROME R (0 B 2T, FLAT Ay 1 00 55 A 1 X 1303
[ RN N ATIR S e RN 7 7l = W S R S a1
EY . RT3 i 7 1) 25 B b 2 v YA YT AU A IR
B T 24 B RE RS | b i IS B e g 9% P 55
PERIS . Bl AT 3 5 I F A DGR B AL
e oK H ARG, 5 200 By 7 B A4 o 5 S DA R
ok Bk /b B0 EL B R A O = R Rt . BT
Fig A N TR B B 2R 10, AH G B Bl IF 58 4520
285 e HL 25 R 0 Ak 2 A3 R e o AR
X JHE N TR 3% 7751 5G4 Jilh 30 X 8 B 7 4 v B
A R S R O Dy T ST R WLARGE .

R WA S A AR B A R A
T 1 SR 53 55 e 1 b IX 8 R A A ) AR e I A K
v BEFIABE BT Eh PR 5 HLAB 1 10 Ml DX A 4 Tt £k 28 55 A
Wy ASALRESE Ao 7 it AR B U5 38 ) A B T XA
A K AR R R 1 e B A iR B
AR B30 23 175 R ) AR DY i B T BB R 4 A AR U T
3BT R L A2 B S A ) 10 01 4 A A AR
FP T 6 (1 3 ML B 2 — k2 A R OR S T AT
Wit o 6 B 38 RO 0 T AR A AR K B R IR RIE T
gt 2 Y VF 22 3 H GE R 0D 38 X R RIVE ) A 4O &
BUA RS2 I 2R T T ) 2 B 5T . K 2 48 hAE R AE ) 5k
FLAKE A B PG A H X R S A 0 9T A
N ER RN P E Y Y S ERS NI IR K /R LB SN i K 7 )
L6 R GO A ROCR R A VF 2 408 B 45
WIAR—F AR i AR, A T
PEER (NaCD Jih 8 T 8 5 7 4 HDOG SR PO S5
SRR S AR AL, 1R R 0 AR K
5 T A B B 7 DR TR A 5 R A 0 R ASE T A s 4 Ak

P S JL A RS e de T
1 BRbN T
1.1 KB 5iEit

P B A PR A BT RO BARE £ A R
B JE(103°33'26"E,38°43"31"N) , ] 75 74 L 3k v v
REB YR EE L 257, 14 Sy 1l M Vb A R 4, K AR
FUWHEKRH 12 h, KRR SBVPVIREGE KT
5 CUKFETRAR 3 A H L J5 PR FhF %6 A 18 41 1 X
B, T 25 CORMER AT E 6 1 200 Ix, 48
XTI EE 500 IR . S 9 K.k K
— B AR TG A B R AT R B AL
53 W B3 bk R 1/2Hoagland 35 52 BV
HE AR, WHRE 4 B TS S R
JWA NaCl 47 By ai kb 2, 4% B 4 51 R 50,100,150,
200 mmol « L', DIAHT NaCl i 9 1/2Hoagland
FERAE X IR, B 2 d T UM R R BRI B R
WL HERTH LB oK ke A b SE . Wi 5 d
Ji TF 0 HE AT 45 TUHE AR 0 5
1.2 MEEREFE
1.2.1 REERSKEZHRSE  HEHE LW
KA RN E 2 CIRAS-2 BDIEA I 2 400 454 4b
B AR TUEE 3 5 0 P AT I E A R g ok 3
AME, KT 2015 4 7 A 18 H 8:00~18:00 i
750 2 h e 15, ARt aE R P, <AL
SHE(GO JE CO, ¥ (CH ZEB#EFR(THOKH
Al MEM K (7T A 18 B HA A KTt aH
BRI R A 1 R
1.2.2 MZEEEE MHES &R LA
TR A TR IR B 0 2 T, 43 6 O B R D R R R AE
645 F1 663 nm &b (WG EAE Agis FI Aggs » 3% Licht-
enchaler ARXITE M4 E a(mg » g D HMHEZE b
(mg =g D&, MBI AL 53 J8 A [F] A Ak T
#IK 3 Bkt



1184 odt O % il 36 &

1.2.3 MEHEXXSE 1R 10:.00 WEELE
VE SRS e S 505 » 5z B 8 485 28 2¢ D6 4% (Hand-
y-PEA, % [H Hansatech 23 &) X% 4 [6] i R i 17 - ¢
FUOCS BN E . WA w SR R S 30
min, BRI O 5 045 90 45 52 0% (Fo) W fE Fo Z )5
FH S48 ALK wh % (3 000 pmol « m? s DK Ll
JE WL T2 R QA AT AL 30 JEOR A L I A5 05 K 5
B (FD IR E ] 2980 Fo(F, = F, — Fo).,
F./F 4% PSI fe K& F30% . F ZnEHETAE
— IS (B A2 G AE o A8t 0 A FH G 1 [ B R e 0 ik o
JEIRNE (8 Qb Tk et 5 KA SRR 285 L 45 31 26 e
F, Myt F, g 29O 38017 A X
mr.

PSR R o ek 3% F'/F, = (F.)
— F,)/F,’

HA B K B2 ¥ qP= (F,' — F/(F,’
)

PS I S PrIEAL 23R Doy = (F,,'— FO/F,)

2000 145
1800 140 %
% T 1600 135 &
9; . 1400 430 §
;;}“E 1200 125 &
= C 1000 15 &
g 800 —=+—P4R —= I} Leaf temperature b=
1 E 600 115 8
RS 400 110 oz
200 15 =
0 1 1 1 1 1 1 0
6:00 8:00 10:00 12:00 14:00 16:00 18:00
[} 18] Time
Bl 1 2015 4 7 A 18 Sk it & A SUim it
Fm R EE H AR 4R

Fig. 1 Diurnal fluctuations of photosynthetically active
radiation (PAR)and leaf temperature in full sunlight
on July 18,2015 in Zhangye
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Table 1 The chlorophyll content and its proportion in leaves of Daphne giraldii seedling under NaCl stress/(mg « g ')

R Iz M2 2 a 2 b 4% (atb) MR a /MR D
NaCl concentration Chlorophyll a Chlorophyll b Chl(a+b) Chl a/Chl b

0(CK) 1.440£0. 214a
50 1.46040. 032a
100 0.74540.043b
150 0.77440.031b
200 0.42540.062¢

0.41040. 025a
0.43740.041a
0.22340.045b
0.263+0.052ab

0.157+0.048b

1. 850+0. 024a .510+£0.027a

w

1.89740.035a 3.34140.036a

0.968=0.063c

w

. 34020. 055a

1.037+0.071bc

Do

.940+0. 046b

0.582£0.028d 2.710£0. 056b

TE - 22 R LA S S0k SR RO S 3 U RE 4 A o R 5 [R] 87 T S TR 5 B 3R Ak B ] 22 5 18 81 0. 05 FKE

Note: The values in the table were tested by fresh weight, and the data were 3 times of the mean value® standard error, Different letters

in the same column indicate significant differences among treatments at 0. 05 level.
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Fig. 2 Diurnal changes of P,, G,, C; and T, in D. giraldii leaves under different NaCl stress treatments
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Table 2 Correlation matrix between main photosynthetic parameters and chlorophyll indexes of Daphne giraldii leaves

250

%%t Parameter P, G, C; T, Chla Chlb Chl(a+b) Chla/Chlb
P, 1.000  0.963 % —0.954 % x 0. 887 % x 0.834 0.827 0. 844 0.369
Gy 1. 000 —0.723 % 0. 820 0. 829 0. 836 0. 826 0.722
G 1. 000 —0. 894 —0.725 —0.794 —0.747 —0.508
T, 1. 000 0. 890 0. 870 0. 894 % 0. 835
Chl a 1. 000 0.978 % x 0.999 % * 0.796
Chl b 1. 000 0.986 % * 0.668
Chl(a+b) 1. 000 0.775
Chl a/Chl b 1. 000
TEe ¢ R B (P<0.05) 5 % x RR I3 E(P<C0. 01)
Note: * indicates a significant dependence(P<C0.05); * * indicate a very significant dependence( P<C0.01)
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Different letters indicate significant differences among treatments at 0. 05 level. The same as below.

Fig. 3 Impacts of NaCl stress on F,, F, ., F./F, and F,/F,, of D. giraldii leaves
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