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HEMEXTE & £ RN RS S50
s, B, kBN, T

AL 2 F R E RSP, FOM 450046

TE U E A N R 0 A AR N ZR A PPN A A AR DL OT 458 R A & AL VB B (Lilium
‘Red palace” ) FHER At , 5B A EHEE (0,50,100,150,200 mmol/L)NaCl4bFE , 23k ria xd Hot & (R O
BESEC BB SR RS0, X AR R TR SC R AL T . S5 o, B Wt e ]
MR, B A R4 3 a(Chl a) A4 3 b(Chl b) 7 5 M0 B 2, W 25 Il 2082 (Pro) il R 8 & 452 Tt
11, TP #5578 50~150 mmol/L NaClAR 4 F T 2 /6 5 Ry %, 7E 200 mmol/L NaCl A3 41T N
ST R e 30 d I, B NaCLyk BEHG I, i it G 3R (P,) ZE IR (1) #m ], AL S (GO,
LR COL MR BE (C) 22 JeFARR T a3 7K R AR (WUE) 2 56T E BEAIOE B 3 R 8T m o
AR S5AEHE AR Z MG, 0 SR PR BRI AR 4L SUS B ANt R EE (LT) LR MR (UE) VT
SRR (LE) M ZUR B (PT) 3 2 /N 3, 2V BN BE (SR) 3K MR B (P/S) /N 5 3= 4 A
SRR P, 5 T,.Chl b LT 2 B EIEAHK, 5 Pro &2 3 HUAHIE, BB 100 mmol /L #h i &0 B A 10 & B {E
P,.T..G,.Chl b LT Fl Pro il {E PPN B A T SR RE 1 A 2F8br . DL S5 R38 AIRER e~ , B A il ad
K T G, C B BBIB B Y T LG AR s o3 Whe a8 A A K 2 B, o A il 45 A B e Pl 55, JE S FLIA
FIRMRH P ETEHEE,

KEE EA S AEERAR; LS R T

HRESES S682.2  XEERIREE A XEHS  1000-2421(2024)01-0166-10

b HEER BL S A A R AN+ R TR £
A 7 A ERER T I HI 2 8,332 hm?,
H BRI RN 8.7 %0 . HIEER L PR IEA =T
B, AR MRl A 72 S A 2522 A s AR R B 2 3
T8 AR ) B % A 0o i R I AR L TV AR
VTP R R TB S SR, DI
PO RS TR, Na ™ 5 B Wl b i il Mg® T i
AR AR X = | AR I 3R A M e £ 3R o, R I 410 o
HYPOEATERS . e EERDES 8 E , S HEE
AR HL T SRR L M T R SRR,
it ) 45 A AL SR A 338 5% ) f o 2L 2 A i
BB X A BE AR S o I LB Rl X 3 O 2
J 1T 1 EE T AR L5 R A B A R B R )
W, A () 6 VA B8 B AR X I R it 1) 45 ) 178 52 i) R 6 A8
BRI P 4 21 L K A B sl R L AT A

Wk H 3. 2023-08-13

HATH W R A RHE BOCTHRII H (232102110179) 5 W B 44 & 4824 A B RHIFI H (21B220001) 5 0 pg 401 28 5%
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AT M SRR EAE Y, B A PR Ak
¥ EEN HEHB R EEE D TFERBE T
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BT, AT IS FH NaCLEL R 5 b 1 458, PRk IR A7
RPN AR T E A& SWVUE G 24580
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1 MRER=E
1.1 RZeA

X000 1l 0 A YT R ROl 28 U 2 B e R X el
R (113°80'E, 34°80'N) , iz Hh X Ja& b 4t K Bifi
PEZE R, U243 B AR 3R 15.6 °CL 4R
P W 2 542.15 mm, JC 91 209 d, 4F H B ] £
1 869.7 h,

2019 4F 3 F e U T 5 T HLRA 45 HL
RN—FH OT R R A A 4L OE B (Liliwn
‘Red palace” ) FEk , 22 18 R 2 #4H 5 20 min J& , 48
TEREFT A VD ok B s (R 2:2: 1) 1)
RMIREA (EO#£26.5 cm, F H4£22.5 cm, 5
JE17.6 cm) N, T ORI N 254 7 e R A 4
1.2 REET

B SRS O K B AR AR — 3
B A 24T NaCl£R o0 Ab 3 SR 8 5 > Ab 3 A
BE, 505120 0(CK) .50,100,150,200 mmol/L, &4 4k
PHS L, IL 2540 B 3 d R LIk, A 4 it 7. AR
SITE] , RS SRHE B 9 1 AR 43 S kiR ik 2,
PRA P ER 4> B A A PR IR B % e R BE R, B R
BANIRO d, e fEHE TR AL, B K. TS
0.15.30 d i BE S TAE AR H b BB DR k4T A4 2
WZE L 30 d e A DA HR PRI AT I 25 W4
1.3 MEIEHREFE

DG AFEARAME . F09:00—11:00, 3 HU A
b FR5E 4 SR TT i Ty RE T, A Li-6800 #5064
X (LI-COR Inc, USA) Il 5 ¥ A 3 3 (photosyn-
thetic rate, P,) 2% }5 34 > (transpiration rate,, T,) <L
5 ¥ (stomatal conductance, G,) i8] CO, ¥ & (inter-
cellular CO, concentration, C,) , 3R AE W2 H & . It
2658 K 1000 pmol/(m?-s) , CO, ¥ Ji& Ry 3185 CO,
RS R 25 °C,

2) AR FR A E o R SRR AL E
0 g Y B I 44 B2 (proline, Pro) £ 2 5% R P
BT =l 200 2 AT M 8 1 (soluble protein, SP)
iR A Sy s W B E Y N U (malondial-
dehyde, MDA ) % R FHBRAC E H 2 Wik il s

INVEATRAR M E o ERALEE 30 d B, 32 UM 7]
A I RS R RO e AR K B S
JERENG SN R TR L WAV 6 g s N i N Y A A

4) RIS R SR . Kb 30 d JE , RAE 45 AL B
[ 57 P e 8 B 800 s ) | 3 21 - i L

@, AL AR CE Ao 78 Motic BA210 5624 1%
B AT WS B, 8 FH Motic Images Advanced3.2
B E R (leaf thickness, LT) | 38 i LB
(upper epidermis thickness, UE) | T 3 % J& J& (lower
epidermis thickness, LE) T4RZH 215 (spongy tissue
thickness, ST) M4 21 21 J& B (palisade tissue thick-
ness, PT) , BAE5H S804 0 20 A0 BF Y 1R A 0 7 1
SES(E T R Al A g5 4 K % B (cell tense ratio,
CTR) . 21 2125 14 B ¥ BE (spongy ratio, SR) . #f¥ Lt
(palisade tissue thickness/spongy tissue thickness ra-
tio,P/S).
1.4 HiELE

K F Miicrosoft Excel 2010 #E47 54k 2% 2, I H
Origin 9.0 # il [&] , iz 1 SPSS 24.0 #F 47 H#[H
R 2253 W AHICAE 3B B F 1805353 Hr o

2 GHRE5HMH

2.1 NaCIEWMBEEMHARMHEESEN TN

WNEL 1 rs Bt 6 e B 110 T g S Py 2 BsF 1] (14 4iE
K, AaM A4 %K a(Chla) M4t ZE b(Chlb) &
M2 F it (Chl TR FREEHE . Hrp,0dr, %
WHERM 4R a M E D B SESRER AL
(P=>0.05), WriAb¥E 15 d B, Bl 25 Eh v B A9 38 m
BRI A /N REAR . Wria A HE 30 d B, 4R K A
&% 2% b 7E 200 mmol/L A PR 5 BAIG, 4351 He CK R
R T 48.65% Fl154.93% o LA, 30 d BFAS ] Eh v FE 4k
PR (B CK PAAR ), B 2% 2 & A R B0 %
FEE
22 NaClExBEEMAEERATWRER B
SENEMm

W 2 firs, ikaa 15 d sk, R i 3 s il
R AR TN R R A A B B 3
Fh &, I 7E 200 mmol/L 4b H R iA5 Fl 5 KA, 4351 2
CK 1 2.48.1.92 F12.62 4%, 8 30 d B, I 25 i 2
PR E 1 7F 200 mmol/L ik BWEE , & CK /9 2.38 1% ; 7]
VIR B S B R VR B ) T v R e T PR R
HAE 150 mmol/1 4b B H Bl e i (L, S CKAY 2.13 %
TN S B AE 200 mmol /L 4B AR A% A B He
T BE M TRE (P<<0.05), H CK 14 2.55 4%, [A]
B, B oA B[] A4, A IRk B (50~150 mmol/L)
ARFRR TN Y R T R BR AR A g, it
h R & A T AUFE 100 mmol /L A PR 2
SeTtakEnyaE, alE R B S BTG
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OCK @50 mmol/L E100 mmol/L OCK @50 mmol/L E100 mmol/L OCK @50 mmol/L B4 100 mmol/L
B 150 mmol/L. 200 mmol/L B 150 mmol/L. B200 mmol/L B 150 mmol/L. @200 mmol/L

® = =
T 0 %D o
g a £ = e~
= = =:
Jul =] =}
A & § B 4 S cég
g2 B %
%0 . 25
= = 5
0 15 30 ’ 0 15 30 ' 0 15 30
W31 s} 7]/d Stressed time Wit ik i]/d Stressed time Wittt i]/d Stressed time

A4 2 afr & Chl acontent; B: M4 Z b & & Chl b content; C: B4 ZE & & Chl T content. A[EI/ING FREFRRTE0.05 K 25 5%
% . T, Different lowercase letters indicate significant difference at 0.05 level. The same as follows.
Bl AERENaCIAEEEXEBRESENTNL
Fig.1 Changes of photosynthetic pigment content in lily under NaCl treatment

OCK @50 mmol/L E100 mmol/L OCK @50 mmol/L B3 100 mmol/L OCK @50 mmol/L E100 mmol/L

1OOEISO mmol/L. 200 mmol/L > 1.5 B 150 mmol/L. @200 mmol/L B 150 mmol/L. @200 mmol/L

[ 7 1/ (e mol/g)

Malondialdehyde content

Proline content
IS
=3
joe]
W PR SR 119 it (mg/g)
Soluble protein content

S N A N X

il 8 e ( g/g)

N

Jp 3 5} [E)/d Stressed time Jpia 5 fE)/d Stressed Iir;le JpiE e E]/d Stressed time
A 4R 5 it Proline content; B: AT #4424 it Soluble protein content; C: 4 5 it Malondialdehyde content.
B2 ARRENaCINEEGESERTYRAA_BSENTL
Fig.2 Changes of osmotic adjustment substances and malondialdehyde in lily under NaCl treatment

2.3 NaCIRBEXEAEMAEEGSHNZIE 5 CK ML 73 1) 2 3% B IR T 82.8404 ., 757400 AN

22 1T LA Y, B 2 B 30 d I, ol Al . 88.78%0 (P<<0.05) 5 i [8] CO, ¥k B 78 h #k 2 4 100
MR AL SRR R B TS R Rt ss,  mmol/L B ik SR R, e CKFEK T 8.51%, B %
FLE] CO, e JB 5L e R ARG T fa ¥, miK 4y R & T HeAtb b BEZE (P<<0.05) 5 7K 40 1 FH 280 5 Ak
LT R AT, Mol i AEME R O 100 mmol/L i ik B K, A e CK i T
AL ER W R 200 mmol /L AR /ME,  32.65% .

£ 1 FEKENaCIAEN dEEM &S HNTL

Table 1 Changes of photosynthetic parameters of lily leaves under different NaCl concentrations treatment for 30 days

I N Ve B yA 7 3%
NaClk T/ LA Sk AL/ HEICOE/ KM AR/

, . ) 1/mol 1 1
(mmol/L) [pmol/(m*-s)] [mmol/(m?-s)] [mol/(m*-s)] (mol/mo ‘), (pmo /m@g )
. . . L. . . Intercellular CO, Water use efficiency
NaCl concentration ~ Photosynthetic rate (P,) Transpiration rate (T,)  Stomatal conductance (G,) . s
concentration (C,) (WUE)
0 (CK) 1.34+0.12a 1.36+0.02a 33.77+4.25a 440.63+2.26b 0.984-0.08b
50 1.1340.03b 0.98-0.01b 23.38+0.32b 431.65-+2.06¢ 1.16+0.03a
100 0.83+0.04c 0.64+0.01c 12.50+1.26¢ 403.18+1.65d 1.304-0.06a
150 0.6140.05d 0.51+0.02d 10.59+1.09¢ 444.58+2.50b 1.1940.07a
200 0.23£0.01e 0.33£0.05e 3.79+0.37d 490.05+2.16a 0.70£0.11c

e FSIARRING FhER R TE 0.05 K B2 5% W3 . FFl. Note: Different lowercase letters in each column indicate significant difference

at 0.05 level. The same as follows.

24 NaCIRBEMBEEHEERKMMHAEESERKMN  28.7620 f124.65% (P<<0.05)

A Hi 2% 2 0] UL, Bl 35 BV BE 1R T, B A Ak
kRS T E s B T AR K E b MR TSRS TR 5 CKA I, NaCLARFE T 1Y

BAREE P (K 3) . Hid, 200 mmol/L bk AL A& M s .3 (P<<0.05) , HA &M S e s

HTRAERKE EFERMENTCKEETRET  WE(150~200 mmol/L) Zb ¥ 5 CK /£ 7F ik % % 7
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O4E75 K% Bud length
N/E75 H 4% Bud diameter

= 120 >
& £
£ 100p E
Z sof ;;
H E
B 40F v
5 @
= 20} =
g im
A :

0(CK) 50 100 150 200 = ==

NaCl¥ Ji/(mmol/L) NaCl concentration CK 50 mmol/L 100 mmol/L. 150 mmol/I. 200 mmol/L

AA/ING AR R [ 4R [ A B A 7 0.05 7K [ 22 5+ i3 . Different lowercase letters in different treatments of same group indicate sig-

nificant difference at 0.05 level.
3 AERENaCIRE 0 dEGHREEKETL
Fig.3 Changes of bud growth of lily under different NaCl concentrations treatment for 30 days

®2 AEIRENaCILE 30 dBEEMFREEN
Table 2 Changes of leaf morphology of lily under different NaCl concentrations treatment for 30 days

NaCl# %/ (mmol/L) g it /mm 5/ mm K
NaCl concentration Number of leaves Leaf length Leaf width Length-width ratio
0 (CK) 52.6742.52a 113.57+£6.11a 29.014-1.89a 3.92£0.05a
50 46.33+3.06b 104.68+4.45ab 28.16+1.35ab 3.72+0.26a
100 42.67-£3.06bc 100.30+4.61ab 26.12+1.31ab 3.84:£0.20a
150 41.33+1.53bc 98.844-10.70b 24.5743.33bc 4.10£0.91a
200 37.6743.51¢c 96.0546.15b 20.9941.39¢ 4.60+0.54a

(P<C0.05), M K78 HAE 200 mmol/L Ehik BEAC T 32.41% . BE & Eh W 0938 i, SR £ 4238 ¢, i

TkE R, P/S A%
25 NaCIfETEAEMRBIEHRNEL 26 BREMWMEHEENEZEETMN

ML 3IME 4R, BEMM R RE | ERK HES AL, HAW T,5 G 3 IE A
JERE TN RLEE MR A SR R ER W B s R (P<<0.01);P, 5 T,.Chl b LT &2 I FAHC KR
T %2 A2 A [ 742 32 A 0 0k, T 4l U ) 2 7% (P<<0.05), 5 Pro 2 B # A KL R (P<K0.05), Ik
WOt A 7E R MR E 200 mmol/L B, R R Ab TR 24 DR AR BRIBGH T 4 AU B R
BE L FRGIER T ERRJERE WA SERE S CK 4R G T P, T..G,.Chl T MDA %4541 15 &, , 5Tk
AHEC 20 ) S B AR T 32.95% . 38.26% . 46.71% Al R K 44.050% 55 —F LA T WUE CAET8 MG
28410, 1M g 4 ZU)E BE S CK A L3 n T B, STk 62.309 %0, 55 = E 4R T P/S.ST.

£3 AEKENaCILE 30 dHEM FEIEMIEIRIT L

Table 3 Changes of leaf anatomical structure indexes of lily under different NaCl concentrations treatment for 30 days

e
idI=} > Vv 4 4 2/[:{ 4 z:l: %] 1
NaClikEi/ LRMIE - RRERE e il WREE ymanty  palisadetis
R IR/ pm JE/pm JE /pm J&/pm HE/% . )
(mmol/L.) . . . JEEEE /pm . . BRAARE/ Y sue thickness/
Leaf thickness ~ Upper epider-  Lower epider- . . Spongy tissue Cell tense . .
NaCl concen- L L Palisade tissue . . Spongy ratio  Spongy tissue
trati (LT) mis thickness  mis thickness thick (PT) thickness ratio (SR) thick
ration ickness ickness ra-
(UE) (LE) (ST) (CTR)

tio (P/S)

0 (CK) 500.21+£43.95a  80.984+7.17a 55.98£10.92a 72.08:£10.56a  193.13412.93b 0.1440.01a  0.3940.02d  0.37£0.03a

50 471.064+39.16a  79.16£8.17a  53.91+9.99a  71.39£12.45a 209.47+46.41ab 0.15+0.02a 0.44+£0.07cd 0.35%0.05ab
100 409.08422.92b  67.27£6.07b  44.50+3.24a  66.9849.28ab  225.88+34.82ab 0.17£0.03a 0.56+0.11bc  0.30-£0.04bc
150 339.41£21.02c  52.874+2.37¢c  52.0249.05a  55.13£8.69bc  223.834+11.17ab 0.164-0.02a 0.664-0.06ab  0.254-0.04cd

200 335.38£51.68c  50.00£7.78c  29.8346.08b  51.60£2.79¢  255.72£38.16a 0.16£0.02a 0.78=£0.17a  0.21£0.04d
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) z
= —— ST
b !
PT ;5‘
;1’ /
2 /4
50 mmol/L 100 mmol/L

) =

VE—g S_sT
PT—= % ‘
( SRR A — LE
ko ¥
O Bas
(5 ; [
’ " 100 pm
150 mmol/L 200 mmol/L

UE: -3 % Upper epidermis; LE: F £ 1z Lower epidermis; PT : #4412 Palisade tissue ; ST : /4 £H 21 Spongy tissue.
4 AEWKE NaCI 42 30 d B &M RS £ (x100)
Fig.4 Leaf anatomical structure of lily leaves under different NaCl concentrations treatment for 30 days(x100)
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P, : %64 #R Photosynthetic rate; T, 28 ¥ 3 & Transpiration rate; G,: X, fL 5 J¥ Stomatal conductance; C;: i8] CO, ¥ ¥ Intercellular
CO, concentration; WUE : 7K 43| % Water use efficiency; Chl a: 4% 2 a5 Chl a content; Chl b: M-4% 2 b & Chl b content; Chl T':
S EZE A Chl T content; MDA : 5 8 % Ht Malondialdehyde content; Pro: fifi2d 2 7 it Proline content; SP: 1] ¥ 2 4 %t Soluble
protein content; LT: M JE i Leal thickness; UE: I & J7 J& £ Upper epidermis thickness; LE: T 3 7 JE £ Lower epidermis thickness;
PT M4 ZURJ Palisade tissue thickness; ST : #4241 ZUR [ Spongy tissue thickness; CTR : 41 il 45 #4) 5% % Cell tense ratio; SR: 414145
FY B FA % Spongy ratio; P/S: M Lt Palisade tissue thickness/Spongy tissue thickness ratio; Nol: M 5 % Number of leaves; Bl: {£7 1 J&
Bud length; Bd: #£% 142 Bud diameter; L1: ™ F K Leaf length; Lw: M H 9 Leaf width; L/W: M 9% [t Length-width ratio, F @], The
same as follows. & FPAS[E] Fi 0 B[R] K/ NRIR A MERSS o Different colors and different sizes indicate the correlation strength.

E5 XSS HRE
Fig.5 The correlation heat map
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SR 28 bR M B, Tk R R 79.975% , 56 DU F= 14 A
CTR, 5Tk 7 89.964% (£ 4), miFESAHH, i
ATEER U KT 100 mmol/L i, 28 51541 B 3% T %

FOLTF, M EA&EA— &k, £ 50~100
mmol/L i) NaCl £ F 0] DA TE A= K, He B KT 100

mmol/L &M FAEEAK .,

R4 ERS OIS HI A S T AR

Table 4 Rotated component matrix of principal component analysis

H-ESr ETEMS EETSr SIS WU WM TS RS
ELin The first ~ The second  The third The forth TEhR The first ~ The second  The third The forth
Index  principal principal principal principal Index principal principal principal principal
component  component —component  component component  component  component  component
T, 0.885 0.111 0.345 0.277 UE 0.682 0.361 0.318 0.346
Chl b 0.869 0.301 0.309 0.147 Bl 0.581 0.318 0.279 0.556
Ll 0.857 0.057 —0.233 0.149 Lw 0.530 0.478 0.467 0.395
LT 0.855 0.214 0.353 0.290 WUE 0.052 0.959 0.071 —0.105
G, 0.838 0.110 0.377 0.288 G —0.282 —0.896 —0.119 0.030
Nol 0.824 0.113 0.484 0.016 Bd 0.440 0.576 0.028 0.547
PT 0.822 0.453 0.180 —0.154 ST —0.270 0.073 —0.905 —0.172
SP —0.812 0.120 —0.256 —0.361 SR —0.580 —0.214 —0.717 —0.220
P, 0.806 0.385 0.354 0.230 L/W —0.037 —0.492 —0.694 —0.293
Pro —0.790 —0.354 —0.230 —0.290 LE 0.336 0.493 0.581 0.131
Chl' T 0.755 0.566 0.200 0.091 CTR —0.208 0.238 —0.299 —0.867
Chl a 0.728 0.489 0.348 0.161 FEAFA Eigen values 11.013 4.565 4.416 2.497
P/S 0.724 0.193 0.630 0.027 Propoﬁiiﬁfjjirince 44.050 18.259 17.666 9.989
MDA —0.686 —0.436 —0.393 —0.236 Luifjllz;tl\}jli\zéz;cc 44.050 62.309 79.975 89.964
*®5 BANaCIAEMEABIREHS
Table 5 The comprehensive score and ranking of lily under NaCl treatment
NeCURIE/(mmol/1) T BTEMS BEEW BWERG saine) ORI
NaCl concentration PCI(F1) PC2(F2) PC3(F3) PC4(F4) Comprehensive score ranking
0 (CK) 1.68595 —0.349 52 0.583 14 0.379 42 81.975 97 1
50 —0.169 73 1.296 95 0.373 08 —0.29191 19.879 22 2
100 0.013 96 0.146 83 0.437 66 0.474 37 15.765 93 3
150 —0.700 59 0.425 61 —0.003 33 —0.553 74 —28.679 88 4
200 —0.829 58 —1.519 86 —1.276 43 —0.008 14 —86.924 84 5
3 i it BRPIPE . WrE 30 d I, R H SP S R T T
O R —— I 52 SE T R R 3, R0 4 o R P 3 Y A
' ) B 137 T R BB A R ?E{EUTA“%%{ZEVﬂ\
FEAOTM SR SP £ L 2 AR B SP Bt A1
S e
FAAVEERECRBET WM BUR IR (Pro) Al g g — o (MDA ) J2 TR 2 48 1 256 ﬁ%?%
ﬁliﬁ‘@%rﬁ{(SP)%“@@%%%E%F‘%{E&%H@K%, A I £/ e % S R ) A2 5 B 0 ()

e fi i B E 0 RS kR, B R T
5 a8 B 1) B SE 4, i R Pro, SP RS AL L H
TEER AT, A A1 o 42 51808 PR Y B8 ) ok i i A

1, A4 B MDA & BB (R R 1
THESS A IR (50—150 mmol/L) AL Bl
I E 4, B F MDA i 2 5 TR B 0395, 200
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943 %

mmol/L A BN W FRESE Fh 5 o 31X ] AR P IRk B 4k
360 % 00 RS i s SR i /)N | A R 6% AE
W i 3 PN B FRAB A T v A R I 3 S A
A A& e s, T B0 MRS A7 4™ i, ELME LK
I /T I SIEE ]| 3] W
3.2 NaCIfhEXEEMHARFMHERESERNESH
s

Mok A YA VE P L A e —
SERRBE bR B W X PR BE 30 AT 2 2R T R
S BIETE A, E 0 AT % A - 2l , e -
EIREmE . AEerp b E 15 d i, Chl a1 Chl b
N B L 3 TT B B TR AR R BB Na 5
BEE A TR il 2 A Az B 5 T R e 30 d
Joi, 4 R A A A CK 4 i 2 F [ (P<<0.05) ,
Wt K 15 T £ 6 281 7T B il Na ™ RE22 BSR40 it s
IS T SR AT, W 2R AR G5 49 32 B W] 8 5 47 , e
SHO RSB TSN, G E R &
L, I 2R AE Y AT O RE AL I L KO Ak A R
JO7 (%) EE B TSR A . AR RIS A DG A BT I, Bt
BESEEPREDEFMAL, /]I E G R4 E
el S e (S E gL R NS P 1 DN
FAUESE, PR BEAR F 22 AL AL R W52
iy 28 AR il R AL R R P, R MR A
2, Mk FAERALNE R4 P, PN FE
R 2 ZE AR, 147 50 mmol/L £k b 31§
T, G A C AR ; K F 50 mmol/L B, P, #l G 28]
R RE M C R, B CAE Rk > 200 mmol /L i
i3 F CK(P<C0.05) , AT RE R A A 70 IRk i
ERE T SALE R B P, i B R A R
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Effects of salt stress on physiological characteristics
and leaf anatomical structure of lily

ZONG Jianwei, LI Xiaogian,ZHANG Chuang,ZHAO Xiaojie, YANG Yuhua
College of Art,Henan University of Animal Husbandry and Economy , Zhengzhou 450046 , China

Abstract The bulbs of Lilium ‘Red Palace’ were used to study the physiological characteristics of
lily in response to salt stress and comprehensively evaluate the salt tolerance of lily.Different concentrations
of NaCl including O mmol/L., 50 mmol/L, 100 mmol/L, 150 mmol/L, and 200 mmol/I. were set up. The
effects of salt stress on photosynthetic pigments , photosynthetic parameters , osmoregulatory substances and
anatomical structure of leaf were analyzed , correlation analysis and principal component analysis on related
indexes were conducted. The results showed that the content of chlorophyll a (Chl a) and chlorophyll b
(Chl b) in lily leaves decreased significantly with the prolongation of stress time , while the content of free
proline (Pro) and soluble protein continued to increase. The content of malondialdehyde (MDA) had a
trend of first increasing and then decreasing under the treatment of 50-150 mmol/I. NaCl, and an increasing
trend under the treatment of 200 mmol/I. NaCl.When subjected to stress for 30 days, the net photosynthet-
ic rate (P,) and transpiration rate (T,) of the leaves were inhibited , stomatal conductance (G,) decreased
with the increase of NaCl concentration, intercellular CO, concentration (C;) had a trend of first decreasing
and then increasing , while water use efficiency (WUE) had a trend of first increasing and then decreasing.
The continuous increase in salt concentration inhibited the growth of lily leaves and buds. The anatomical
structure indexes of leaves had a decreasing trend in leaf thickness (LLT) , upper epidermal thickness (UE),
lower epidermal thickness (LE) , and palisade tissue thickness (PT) , except for an increase in sponge tis-
sue thickness. The spongy ratio (SR) increased , while the palisade tissue thickness/spongy tissue thickness
ratio (P/S) decreased. The results of principal component analysis showed that there was a significant posi-
tive correlation between P, and T,, Chl b, LT, and a significant negative correlation with Pro.It is indicated
that the concentration of 100 mmol/L is the salt tolerance threshold for lily, and P,, T,, G,, Chl b, LT, and
Pro can be used as effective indexes to evaluate the salt tolerance of lily.Lily mainly alleviate salt damage
by reducing T;, G,, C; and accumulating osmoregulatory substances under low salt stress. The growth of lily
is hindered, and the stress resistance of leaf anatomical structures is weakened under high salt stress.Non-
stomatal factors are the main limiting factors for P,.

Keywords lily; salt stress; physiological indexes ; anatomical structure ; principal component analysis
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