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Effects of soaking seeds with salicylic acid on cotton seedling growth
and photosynthetic characteristics under salt stress
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Lazhati* Nuerbulati, ZHANG Ju-song
( College of Agronomy, Xinjiang University/ Research Center of Cotton Engineering , Ministry of Education, Urumqi, Xinjiang 830052, China)

Abstract: To study the effect of soaking seeds with salicylic acid (SA) on cotton seedling’ s photosynthetic charac-
teristics under salt stress, “Zhongmiansuo 41 (salt tolerance variety)” and “Zhongmiansuo 49 (less salt tolerance vari-
ety)” was used in the pot experiment. Cotton seedling’ s growth, photosynthesis and chlorophyll fluorescence dynamics
under NaCl stress were measured. The result was as follows: (1) For 0.80% NaCl, plant height, leaf area, dry weight,
chlorophyll content and net photosynthesis rate were decreased, and leaf PSII reaction center and the acceptor were in-
jured. Compared with no NaCl, net photosynthetic rate of Zhongmiansuo 41 was decreased by 17.19% and Zhongmian-
su049 decreased by 19.46% . (2) Seed SA soaking slowed down the salty stress injury and was helpful for plant growth,
photosynthesis structure and stomata opening, and could promote the photosynthesis pigment accumulation as well. (3)
SA could initiate the self-resistance against salt stress of cotton seedlings and the effect of 0.05 mmol+L~! SA was better
than 0.10 mmol* ™', indicating that seed soaking with 0.05 mmol*L~" SA could promote the growth and resist the
damage caused by salt stress.

Keywords: soaking seeds with salicylic acid; NaCl stress; cotton seedling; plant growth; photosynthetic pigment;

chlorophyll fluorescence kinetics
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55 W R R AR P R R AT S A A B
DU P PG RC S S, AT R
W] SA /] LU AT 7 AL oG M, BEA i 75 i
LR e S ) N AR 5o e W)
] CO, P AL GO A7 A e e ae T o P 4
JHUAE 5 B A 2E R I TR 3 HOR R th Fad
T A R A3 T 5 AR R A R B RO B AL 32
3 B RE Y IS [ 6 2 A OIS B o6&
B DS BRDGRE S ELXT SA 19 W 1 A7 78 W
PRV FEEARCHSE I | SA X B NI 0l 1 T £ 15 VR
5 BEARAE T /9 PS I 3 M R0 BB A B B R A
20 BB SA RANRENS R m AR AR R
A AL T4 28 0 & 25 A58 i sA 7
Ak TR 038 T A AR I A S %) 5 e e DL AR O
AMFFER T 0.80% NaCl 8 J SA =2 Ak 2, >R H
Frgin Jr G FRRE, IRIR A Sh O & 55t
FrtEs Ak, BFSE SA I B0 A AR B E IR T VR T, LU
Ry ER Bk A= < R AR B R B R AR Bl Rl 4 2
%,
IR ik
1.1 Rt

RE T 2015 4 3—5 HAEBmmAR L K= 2T
FAAE TRE o8 s AR AE AR BR AR 001 T o LA AE R
2 BB RO B2 e 22 B VR DA 5% T R AR 1 rh AT
It 41 5 (Tt ER R ) 7R Hrop T 49 A5 (b S i 3
PR BEAR T — B0 AT, 0. 1% HeCl, W% 10
min, ZEBK MR 5 UK, =R I 09 R A [F) v
() SA FIRORF 24 h, HE AL B A FR T I ZE IR K2 Fh
24 ho B 1:1(v/v)Fo AR GREF 120CH R
KT 24 h, ¥ NaCl #h (73t 2h) 55 4 F R E E ik
' 0.0.80% P/ AEFHKF-, 1 i b )l b 3l CK
(0% NaCl + 0 mmol * L™'SA) . T1(0.80% NaCl + 0
mmol* L."'SA) . T2(0.80% NaCl + 0. 05 mmol - ™!
SA).T3(0.80% NaCl +0.10 mmol-L~"'SA) , Nz & /K
B EIK Y 35% , FeorHE AT 4 T RS IR K
(A 1R2emx & 1l em) , LEHZ 8 em, EHEZHT
SE PRI B B 1 — BUW R Rl ACE FRER, BB FREK 6
W, A G5 (NaCl AR A FE BN NaCl £1)
B 2 ~3 em, BT R, E IR 0B — 2 SRR
12, B AR HEAS 18 N E SRR . BTG E
P, ERIREE (28 +2) °C, O3k 400 ~ 600 pmol - m ™2
s~U 11 hy BT BE (22 £ 2)°C, J65% 0 pmol *m =2
s~ 1,13 h, HIXHEEE (RH)70% , B4 Ab FRAE 3G 7 5 46
7 AR 25, 55 10 d SR, BEASE SRR A

iE 3 ~ 4 BRART .
1.2 MERBS#iELE
1.2.1 #hdARmirme H—HFEITEeRIT
A0« RO 5 5 ot 3 T AR AR A B SR, RIRR
1,20 IKEL A s FH K x 587 R B0 5 — Fr |t
MR, REI 0.84,5 YR HE 2 5 Fi Ak fif i Je T H R
FAFREILNE 3 IRER ;
1.2.2 k&dmirene ShAaRTENINER
FH95% BB, M 5 — 5ot 76 663 nm,
645 nm F1 470 nm AT L, MFH 4% 2 a(Chla) |
282 b(Chlb) 2SS MR & & (Car) , 3 IREK
TN AT

M4 2 a(mg g™ '): Chla = (12. 71Ag; — 2.59
Agss) V/(1000W)

M2t ZE b(mg- g '): Chlb = (22. 88Ags — 4.67
Ags3) V/(1000W)

4% BifE (mg g™ ') : Chla+ Chlb = (8.04Ag; +
20.29Aq5) V/(1000W)

K N E SR (mg- g ") : Car = (1000A40 —
3.27Ca - 104Cbh) /229

HASHCR A CARIS - 2 B 45 X6 AL (PP
Systems, % [E] ) 7E 55 — F HL 58 4@ B IF B 5, i
PR — i BCt, I o & 3 38 (Pa) (HLTE] CO,
WEE(Ci) R (E) FIS AL (Gs) 845, &
ARG Y 400 pmol + m™2 57!, KA 25 +
1°C, K=, COp #BE ((Ca) ZBABE I 400 + 10 pumol +
L' SALRREIME (Ls) = 1 - Ci/ Ca( Ca NFENE CO,
W), KA FIFHBCR (WUE) = Pn/E o BN E R
FHEEHLIEROT X, A S5 R4 5 E A
1.2.3 kG EZRAEFFHAFHNET SFH
2RI B 7 14 SRR A 3R X Handy PEA
(Hansatech,%)5%4$§ﬁ§ﬁﬁﬁfm“%%*ﬁ
FL PR IR RO T Bl 1 i & LS
T RE 2 FE S i 35 1% 30 min, AR S5 UK, P
ASBEHE R 5 REEFHE S E R
BRI LS WA R S gk
1.2.4 #%FELALEF % K Microsoft Office Excel
2010 B4 PR N2 18, >R F DPS 6.05 342547
BARGET o, >R B/ i 3 W 22 5 (LSD) #R 47 22
S E PR (P <0.05) .

2 HPRE

2.1 SARFXT NaCl BB THEIE4) A K EF IR =20
2.1.1 SA iZ#F 2+ NaCl Wit F 4% 3640 4 k& A= vt
ARG v 1 A%, 0.80% NaCl Jilp3e i fifi v
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TR XAV BT

o535 &

FRHIr 41 5 F1 R BT 49 5 (9 B = A T AR B 2E R
R, AR 1R 43 S B 39.609% Fl1 48 19% 5 M- T AR 43 1)
FEAI 25.77% F1 32.86% o FHILT]H1,0.80% ) NaCl
X R ACAFLAAR B R i 52 M T TR AR, R AR BT 49 51
R T AR T 41 5, 3 55 79 5 Bl i s 6 v — 3

MR FALFE ,0.05 mmol - L™ 'SA R R AT, H 9 &
b e B0 — B, bR 5 43 1) e R R Ak PR AR R 4.63% FI
20.36% , M1 FRA3 SR 16.17% F124.04% ., i)
TG LR Y SA BRI AT A 0. 80 % NaCl X AE Ik 9 15
F AR TR R R S AT AR R A K

R 1 SARMIS NaCl B8 TARTE ) # & KA IERIRIA
Table 1  Effect of SA on growth of cotton seedlings under NaCl stress
FHJF i Dry weight/ (mg- plant ")
B b 3G AR e ke
" Plant height Leaf area e 2 - kT il i Root-shoot
Variety Treatment e N = Total d Shoot d "
om /em Root Stem Leaf o "oy ratio
weight weight
CK 12.88+2.29a 15.83+2.74a 22.28+1.19a 64.05+3.45a 117.10+1.12a 203.43+£5.76a 181.15+4.58a 0.123+0.004a
'T'ﬂ;ﬁ%ﬁ)f 4 T1 7.78+0.89b 11.75+2.32b 13.28+2.77c 39.25+5.17d 76.48+8.28¢ 128.99+16.21c 115.72+3.45¢ 0.114+0.011a
Zhongmian
suo 41 T2 8.14+0.89b 13.65+1.71b 18.77+1.82ab 46.18+1.83b 96.85+3.94b 161.79+5.47b 143.02+5.77b  0.131+0.008a
T3 7.91+1.17b  12.50+2.17b 16.38+1.62bc 42.32+2.19¢ 80.76+0.90c 139.45+1.03¢ 123.08+6.95¢ 0.133+0.013a
CK 12.70£1.64a  15.49+1.19a 19.32+0.33a 58.07+6.65a 98.72+13.77a 176.11+2.16a 156.79+7.42a 0.124+0.003a
*Z*f@f“?% T 6.58+1.19 10.40+1.88¢ 11.45+0.54c 34.04+0.74c 65.75+0.39 111.2320.9c 99.79+1.14c 0.1120.004ab
ongmian
suo 49 T2 7.92+0.42b  12.90+2.48b 14.97+0.67b 42.21+0.45hb 82.33+4.20b 139.50+£3.97h 124.54+4.65b 0.120+0.011ab
T3 7.68+0.77b  11.05+£2.49b¢ 11.29£0.06c 39.46+0.54bc 73.23+1.0lbe 123.97+1.62bc 112.68 £1.56bc  0.100+0.001b

TE 7] — Al i) — B AN NG 5 BEFRORAE 0.05 7K 128 5 B35, Bir A Sl 32 9 P39 (8 B bR 22 . Rl

Note: The different lowercase in the same column for the same variety means significant difference at 0.05 level. The data are means + SD. The same as below.

2.1.2 SA Z A NaCl Mhia FAR LS MR T £
BREB B F A K1 A[H,0.80% NaCl rid
(T XARAE TR R B B, s Fr 41 5
FIAR L 25 143 i HE CK FEAIR 40. 39% . 38. 72% .
34.69% , 1 H K3 BT 49 5 19 43 B B AR 40. 73% .
41.38% .33.40% , W FAEBE T3, AR BT 41 5 Fdp
KR T 49 543 BIAAR 36.59% Fi1 36.84% , 1 | T T 43
WIFEAR 36.12% 1 36.35% . AT 5 , NaCl X R Ak
MRS ZEA0 15 FE R0, X3 R 343 10 45 5 K T
BBAYo M SA BEMALFETE ,0.05 mmol - L~ 'SA fdi A
BT 41 S A ZE T T T A 0 AR e 41.34%
17.66% 26 .63% , F AT 49 5 (15051415130 74 %
24.00% .25.22% , 15 W3 BV BE 1Y) SA XA AR T A7
BRI R AR > B > 25 X AT RE S ANt )
FA K, HAP0.05 mmol - L™ SA fifi FRAR BT 41 5 FI
WA T 49 5 4 R BE T EE 4 B4R 25, 43% F
25.42% M b E A3 5 23.59% 1 24.80% . M\
HR5EE L T LA Y, 0. 80% NaCl Jip i % JL 5% i A K
SA I3 Fifr Ab B X H R AN B 2 N PR IF 49 5
() T3 Ab PR E KT H e A BE, X & T AR T 49
SR ER W Jo o kb

2.2 SAERMIT NaCl BHE THREHEHRXES

=

2.2.1 SA ZAbaf NaCl fria T AR FE 40 % oF i R4
EEEENPa MR BLEIERRCRREY

Jii Al , Chla EZAAAE T OV 0y, Chlb 32 I AEAE
THPOLOEEA M Car 7T LIJERK =R 2504
RANERRIME T B4 B 3k, AT kG X PSIT R
FUD IR AR ST 2 (3 2),0. 80% NaCl fiy
BN SA ZEfR AL FEXAR R T B Chla. Chla + Chlb i
TR EE RS 1 S [R] % Chib | Car 1 Chla/Chlb 5
T Ny N N T RO R 2 1 N i I B N P S B
Chla, Chla + Chlb ZEEE 8 T 430 AR T 13.44% il
10.46% , AR P 49 5 73 5 T R T 15. 16% F
16.26% . 158 0.80% NaCl Jilk3 XF K3 46 H- Chla £
SRR T Chlb BYSZIA , % Car A1 Chla/Chlb AYFZMR
BN, SA X NaCl 1 22 il W 7E Chlb, Car | 1)K
A AXAE Chla FROFEI B 2.

2.2.2  SA & A aF NaCl Whid T A% 8 40 ¥ oF K b4
Kae ol R 3 R, SA X NaCl ril 43 48
M EDE A SEGE WA R, AR AL FE(T1) 5% Bd
(CK)HH L, Ci\ Gs F1 Pn #RFEAR, BEEH 0.809% NaCl iy
HAER P PR FEEZZIILEE ., X Frp
FART 41 5348, 0. 05 mmol « L' SA F 8 £ 4b FH fiy
Ci.E. Gs. Pn £ 6.09% . 14. 06% ., 18. 85% .
10.42% , A T 49 5 1 8E R T 23.90% . 15.00% .
8.15% .12.87% . XULH Pn K5 Ci 1 Gs 11
FHE AT 4y T BAER AL R E AR AT DL EL AR N
JERRAER—FR R ML o SA W] ISR B & Hb AKX Na-
Cl 8 FRAErT B i Ls , £ 2 AT X IR UER SA 2
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P AR M i P, 2R SA BT RAIE AR AL

FIARILIFEE . & 3 v LUE Y, WUE 5251538 %

E WA S —2, i — P uE W Eh e AR AE R B

FARI LA

2.3 SAERTI NaCl BHE THRIEHEMH A HEER
RN F &

P 1 M RPN S M &l A, A [a] b 2
P NIHEFMZIE R KA T — R, % BRI
LA LA, Ih R AR AL AR , U X BRTE P AR
S B A S R T B R AL B TR AR AL FE ) T AR LT AR
P AR S5 BE B I g o0 REF B ER b B, v A
It 41 5 (AL BEYE | AHREEI &, HR AR T 49 S0 TE 1
AHZRIBA &, N P AH AT DABA & 43 BE H 0.05 mmol - L™
) SA IR IR BE(E IR, P R — 30
2.4 SARTIT NaCl BB THRES B A HEE

KRB NZSHNZ N
2.4.1 SA A} NaCl Wit FAR LS vt B Fo/
Fm . Fv/Fo #= PI abs 89 % M F 4 [ LLFEH,
0.80%NaCl AbBAL T Fo/Fm F1 Fo/Fo WIS, AR

BT 41 S5/ T 1.43% F1 3.98% , AR FT 49 5
SN T 1.79% 1 5.12% , T PSR Fh AL BRAY Fu/
Fm Fl Fv/ Fo #8437 B3 im ,AE A2 o 36 NaCl i
AL LT PSR 06 e A FH AR g
FETEG T REAIG, T SA X H i 03 IR I A R K
XFF PL abs i3, BER AL BE 506 8 L LT R
0.05 mmol- L™"SA 435I i i fir 41 5 15 v A fir 49
S AR AN IR T 8.40% 1 7.35% , P W] SA X
NaCl JPp38 A — & i i1 H

2.4.2  SA ZAF 3 NaCl Mri8 F AR 7640 % vt B PSII
TR GG Fom NI 4 0T LI S [k B AT A
TEAN B TS LA AE Ak, Bk b 38 55 %)
MR, W Pro. S, FRE, V, FV, ETH, REDLE
PUBIEIR , W, TRE, Vv, LT, R 5 2 88 756
T 2 ms B Q ERARF R, BT LE PSIT 57
PRI AR B3R BE ) T R THES PQ FEM 5
FirEAf e, v, bt RBIE M 15 30 ms B PSIT 52
PRI AR XS T2 3 BB ) T B, iff— 2 Ui 0.80%
NaCl Jip38 R HEAERT R (1) PSIT 3Z (A0 52 514555

T2 SARMX NaCl BHME THRIEHEIT A RGBS ENTM

Table 2 Effect of SA on photosynthetic pigment content in cotton seedling under NaCl stress

J:ﬂy ,l,l_f‘:im p (If;l;, ; p (n:flg, N /C?:; ;h ! })’ /<m§2, 1) Chla/Chlb

CK 2.076 = 0.069a 0.781+0.102a 2.857+0.134a 5.871+0.283a 2.699 = 0.403a

T 41 B T1 1.830 = 0.044b 0.740  0.100a 2.570 0.094b 5.630%0.577a 2.509 +0.350a
Zhongmiansuo 41 T2 1.918 = 0.293ab 0.742+0.067a 2.660 % 0.230ab 5.714+0.423a 2.624+0.633a
T3 1.851+0.127ab 0.741£0.141a 2.592 +0.064b 5.672+0.238a 2.573+0.5%2a

CK 1.814+0.081a 0.406 +0.219a 2.220+0.282a 5.877+0.756a 5.642+3.461a

AT 49 - Tl 1.539+0.151b 0.321 % 0.040a 1.859+0.111b 5.282+0.146a 4.868 +1.078a
Zhongmiansuo 49 T2 1.714 + 0. 124ab 0.345+0.042a 2.059 0. 166ab 5.657+0.307a 4.993 +0.23%
T3 1.594 +0.033b 0.336+0.022a 1.930 +0.077ab 5.424+0.189% 4.912+0.15%

R 3 SARMX NaCl BHE THEESEM FASSHAT N
Table 3  Effect of SA on photosynthetic parameters in cotton seedling under NaCl stress

A sl Ci E Gs Pn L WUE
Variety Treatment  /(gmol*mol™")  /(mmol*m~2+s™1) /(mol*m~2+s™") /(pmol-m=2+s71) /(pmol » mmol =)
CK  277.000+12.829a 1.988+0.017a 94.750+3.242a 6.863+0.752a  0.367+0.029ab  3.452+0.143a
T 41 B T1 268.167+19.156a 1.600+0.110b  73.833+2.317b  5.683+0.643b  0.382+0.04la  3.698+0.139a
Zhongmiansuo 41 T2 284.500+13.077a  1.825+0.050ab 87.750+7.848ah 6.275+1.102ab 0.335+0.031b  3.496+0.106a
T3 280.600+14.328a  1.620+0.049b  75.750+3.200b  6.020+0.706b  0.346+0.033ab  3.51120.127a
CK  260.400+14.843b 1.920+0.084a 92.800%5.675a 6.820+0.719a 0.376+0.035a  3.550%0.205a
R T 49 - TI 246.333+13.126b  1.600+0.058a  79.333+4.685a 5.493+1.762c  0.409%0.079a  3.867=0.120a
Zhongmiansuo 49 T2 305.200+19.409a 1.840+0.070a  85.800%8.319a 6.200+0.416ab 0.263+0.050b  3.602=0.178a
T3 297.500+13.435a  1.750+0.012a  82.500+3.536a  5.850+1.626bc 0.281+0.032b  3.708=0.031a
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Fig.1 Effect of SA on chlorophyll fluorescence kinetics curve of cotton seedlings under NaCl stress
&4 SAERFXS NaCl 8 THREL B A HERRASHHIZIT
Table 4  Effect of SA on chlorophyll fluorescence parameters in cotton seedling under NaCl stress
=] by PSII 3Z {44
i S Fo/Fm Fo/Fo Pl abs
Variety Treatment 7, Do S, v, v,
CK 0.841£0.005a 5.201+0.182a 8.935+0.716a 0.610+0.013a 0.510+0.011a 25.598+2.399a 0.390+0.013b 0.769+0.013¢c
R BT 41 Tl 0.829+0.014b 4.994+0.094a 7.807+0.847b 0.556+0.048b 0.488+£0.020b 22.781+2.321b 0.422+0.024a 0.815+0.019a
Zhongmiansuo 41 T2 0.836+0.007ab 5.161 £0.164a 8.463 +1.211ab 0.564 +0.022b 0.492+0.009b 23.590+1.612b 0.410+£0.015a 0.785+0.034hc

3 0.834+0.014ab 5.052+0.479a 8.143 +1.160ab 0.561 £0.019b 0.489+0.011b 23.317+1.234b 0.413+0.012a  0.808 +0.026ab

CK 0.837£0.007a 5.055+0.220a 8.837+0.86la 0.584+0.037a 0.496+0.040a 22.827+1.844a 0.405+0.028b 0.771+0.010c

BT T
Zhongmiansuo 49 ™

0.822+0.020b 4.796+0.123b 7.602+0.023b 0.541+£0.007b 0.442+0.013b 18.974+0.007b 0.444+0.028a 0.835+0.001a
0.835+0.009ab 4.991 +0.166ab 8.161 +0.734ab 0.579 +0.017ab 0.487 +0.015a 19.999+0.576b 0.421+0.017ab 0.812+0.009b

T3 0.830+0.011ab 4.905+0.180ab 8.023 +0.364ab 0.570 £0.010ab 0.477 +0.010a 19.404 +0.410b 0.422+0.007ab 0.824 +0.007ab

T+ Fo/ Fm: PSILIR IO ERUEE s Fo/ Fo : PSILVETEIG 1 s P abs: oAb EPERETS L W SR T4 1 1% 38 3 o A3 ik b Q™ TRy
HE 7 2IRAIREEE s Opo: T HL TS 05 172805 S, WAL O TLANIO B Vo A8 T AR ROARXS AT B9 5 v, 78 AR Al 2898
Note: Fv/Fm: Maximum photochemistry efficiency of PSII; Fv/ Fo: potential activity of PSII; PI abs: Performance index on absorption basis; W : proba-

bility that a trapped exciton moves an electron into the electron transport chain beyond Q4™ ; @po: quantum yield for electron transport; S,,: Normalized comple-

mentary area above the OJIP transient; V;: Relative variable fluorescence at the J — step; V;: Relative variable fluorescence at the I step.

2.4.3 SA iZAFaf NaCl Writ F AR 4640 & »+ 4 PSII
B d s ey R 5 LA Y, AN TR A B AR
TEL)) P A 32 Y T AR A a1 803 I 5 A — 3,
iR R A 225 . ABS/CSy. Dly/ CSy #£0.80%
NaCl JJpiet F #838 K, 1 TR/ CSo ETo/ CSo RIS /IN
TE SA BRI, Pl Fl ) ABS/ €S 43 5] 5 5
AR Ak B ] Ef R RN B3, W DI/ CSy. TRo/ CSo
ETo/ CSo FRIMBE . TR 415 T2 1Y DI/ CS, kb
T1 W9/ 8.31% , T HHAR BT 49 5 B2 12.48%
AT 41 5 T2 B TRo/ CSy Fl ETo/ CSo 4331 T1
BN 6.40% F14.60% , 1 H AR BT 49 5189 43 103
5.99% M17.34% .

33 ®
3.1 SARFIF NaCl BB TR EEKIFHEMN
=AU

T8 R XA AR KR R B B WU
M, AP A 35 A7 408 0 10 6 e 3 A L A4 LS
ARFFEF 0.80% NaCl JHlr38 ™ 5 52 1 H 1 19 A=
1, SA B P AL B AT DL ZZ A NaCl 7 > 0938 4 47 5%
0.05 mmol * L™"F1 0. 10 mmol - L™ ' SA & Fl v] & =&
0.80% NaCl JPr38 A A6 1A% = L i T AR A T4 B AR
2 3 H 0.10 mmol - L™ ' SA X £k 3 1 28 % 1 /)
F0.05 mmol - ™", £ B — 277 [l A F) T 45 5 2%
i, NFP A BT 49 5 AR AT LA H,0. 10 mmol - L™
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SA M RE I vy, 1755 AR L B 25 M B 4 o o 4
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OPUHT A ELAL AL, =B SA AR B 1 2 [
JOLAEARES , T AT 1K 315 3 HZE AN IR BEE 5 (2) SA
SNt 7 AR , 1T AR ER L HT B SA =R, X

FOAR 2R BRI R T Wit A T A AR X SA
02 22 W Y R T, 25 S5 P IR 32 31 SA
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Table 5 Effect of SA on PSII reaction center of cotton seedlings under NaCl stress

A Ab P

Varicty Treatmont ABS/CS, DI/ CS, TRy/ CS, ET,/ CS,
CK 403.333 +5.060b 64.151 £ 3.184c 365.350 £ 6.092a 215.662 + 1.488a
AT 41 B Tl 424125 +3.428a 76.995 +3.319a 333.880 +2.766b 189.616 = 2.658b
Zhongmiansuo 41 T2 410.833 +3.182ab 70.594 +5.961b 355.239 + 4.909a 198.340 £5.072b
T3 420.857 +3.155ab 72.972+9.118ab 350.742 + 6.333ab 191.397 + 1.007b
CK 418.500 + 4.015a 66.292 + 4.834b 347.208 +3.990a 207.789 + 1.887a
s LT 49 - Tl 432.000 £9.900a 78.163 £0.930a 324.837 +7.555b 183.202 £ 3.542b
Zhongmiansuo 49 T 423.714 +5.997a 68.411+2.177b 344.304 +7.155ab 196.642 + 8.880ab
T3 426.800 £2.911a 71.464 + 4.698b 337.136 + 4.637ab 190.068 + 7.640b

1 : ABS/ CSo: BB N, TR IR R e £ 5 DI/ CSo: B S NE TR RAE U BE L 5 TRo/ CSo : FAAT SN T BRI AR B RE £ 5 ETo/ CSo : SR SN T

BUN Tl T i AE It o

Note: ABS/CSy: Absorption flux per cross section ( CSy); DIy/ CSy: Dissipated energy flux per CSy; TRo/ CSy: Trapped energy flux per CSo; ETo/

CSy: Electron transport flux per CSy.
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HAFHH M

M2 E TSRS RN RS S H
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AT AR ) 30 45 3 AR P AR L I X A

e R R 2R e sl Ji 2 4 (B 1) 4087, k8
JizEi e K $35 R B, W K SR R R
A (OEC) Z 45 mn 524 T ] PSIT A4
WA Z B0 %E, AU PSIAZ A 5 52 1
FRC W 7 T 2 DO SEOR T, & B NaCl 4k
AR AL R A S5 4 AR T REIRE R, BRI T
FeA ORI A B, BEAR T T 1% 3 R, X 1] i &
PSIT 7 H0 26 A 50250 B 0.809% NaCl it of A
FE Fr PSILSZ AN FD PSIT 2 v o0 3 A0 3, T 2%
T 20 TR B AR L WIS S TR T 3 X 2 A
F~ OEC . PSIT SZ A A PSIT Sz 1 A 0B 1 1 45°%
P A —E00T B TR 9 AS [ 834 /& NaCl [y
EHPE AT . 5t SA M RN K F, Fo/Fm .
Fv/Fo . Wy, EO.PI abs &84 A [RIFEEE (3G, H R
N HC 25 AR AR LA B R 0, DR SA BRI A
AR A T A KA — e R R

A e B 2T g SA I b BN AS IR X A R
RZFEB B AR S AR ARG & B SA R
Bl DA m IR SR — B o & HR, X S
Arfan' 2 & BUAE SR IDRE T AN SA PAbBE A /N [ RE
[ =N AP e P D N e N == R
F/INEREARE 126, SA R A REAR T AR
KRBT —EEM, 51 & TR A S xR e fHE
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