YIRS R4, 2016, 25(3) : 45-51
Journal of Plant Resources and Environment

NaCl 36 X i 52 2 PRk 2 o A0 3 h 4wy 2B
I e AR A2 488 0 1146 1 5 i)

Bk, % 3 AR JERY, D W, BEMY, BT, D2Y
(1. TR FL IR 1075 S0 224002, 2. SRIRATZGEHKIORT, TR b3k 224008,
3. WA KEVEIRITIREEREE B, YO R 210095 4. WL ATEREA P FAFIEIT T AR Fll AT I, AT M 325005)

HWE . LIESSETE 0 ( Solanum pimpinellifolium Linn.) FEBEZF 00 AR ¢ B 2R (S. lycopersicum var. cerasiforme
¢ Qinhuangguifeihong’ ) FIF& I Sh Al ¢ Wik 202° (S. lycopersicum ‘ Zhefen 202° ) $HG A A KL W5 T 0(XFHE) (100,200
mmol + L™ NaCl e S HAE & M B SRS SHOR B T 2 md . 45 R 28 . 78 100 #1200 mmol + L™ NaCl i
AT, FRELBACLT RN Wik 202 i B TR A BRI AR, IS SE AR A R MR /N . NaCl Jilhain B 8 1 i s 5
TG WA L b (EOR TRl 25 8 ¢ 8 B 50020 F0 ¢ Wik 202° D MR e tb 22 N 3 . 5% RAR EL 75 100
mmol « L' NaCl 18 T, B SEF A4 it i 09§ & 3% (P) JIE] CO, B (Ci) FIZE S B3 ('Tr) 1 R i W AT
T H RS A Wi 202 I SEF AT R SFL R (Gs) MR IR B SR = )5 .3 s #£ 200 mmol « L™ NaCl
e R, =& A P Gs Ci Al Tr {EHIRFEIREEIT . 7€ 100 1200 mmol - L™ NaCl il  , BE S50 | 38 B34
WA 2027 4T R A K SR PR R ASAL R T Y08 B Bt 2 e o 8 B RIS 2T I IR R, TE
100 1200 mmol + L™ NaCl B3t F , BETER it | ¢ Z8 5L BLACLT A Wik 202 SR 2SR b Na* & BEH345 [ ) I8
TR KA EDRT K /Na® BV s AN R B PR, 50 B b, 2R TRl B NaCl Ab 385 i SE 2 il 40
B ZEAI Y Na* B 3R DA R K & SRR AU 3 A 2885/, TS FFBAL A9 K/ Na* [ Bk 3
RIS R B SR B TR R PR, RO R, Wi 202 A5, NaCl fia B 2 © 2% 2 5
21 FC Wk 202 S AR R A 8 S AR IS TE TR N A A AR 0 AR K LA R R R TR AR PR, B NaCl B R s 5
FEXT Na* B RSCRIZ S ai /b , AAERFA PN 9 88 7P S B G A1

KGR WESCTE AN MR s MR R, AR DERAER BT

FESES: Q945.78; S641.2 XHkARERD: A XEHS: 1674-7895(2016)03-0045-07

DOL; 10.3969/j. issn. 1674-7895.2016. 03. 06

Effect of NaCl stress on growth, leaf gas exchange and ion balance of seedlings of Solanum
pimpinellifolium, S. lycopersicum var. cerasiforme and S. lycopersicum GE Zhaojian', YAO
Yao’?, ZHAO Haiyan®’, LIU Weicheng’, FENG Kun’, ZHENG Qingsong3’®, ZHENG Chunfang4’@,
MA Lanzhen® (1. Agricultural Sciences Institute of Coastal Area of Jiangsu, Yancheng 224002, China;
2. Drug Inspection Institute of Yancheng City, Yancheng 224008, China; 3. College of Resources and
Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 4. Zhejiang Yongxing
Aquatic Products Industry Co., Ltd., Zhejiang Mariculture Research Institute, Wenzhou 325005,
China) , J. Plant Resour. & Environ., 2016, 25(3) . 45-51

Abstract; Taking seedlings of Solanum pimpinellifolium Linn., S. lycopersicum var. cerasiforme
¢ Qinhuangguifeihong’ and S. lycopersicum ‘Zhefen 202° as materials, effect of O (the control), 100
and 200 mmol - L™" NaCl stresses on their growth, leaf gas exchange parameters and ion balance was
studied. The results show that under 100 and 200 mmol - L™' NaCl stresses, decreasing range of total dry
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weight per plant of ‘ Qinhuangguifeihong’ and ‘ Zhefen 202’ seedlings is bigger, and that of S.
pimpinellifolium is smaller. NaCl stress can obviously enhance root/shoot ratio of S. pimpinellifolium
seedling, but difference in root/shoot ratio of ‘ Qinhuangguifeihong’ and ‘Zhefen 202’ seedlings is not
significant under different stresses. Compared with the control, under 100 mmol + L™ NaCl stress,
decreasing ranges of net photosynthetic rate (Pn) , intercellular CO, concentration ( Ci) and transpiration
rate (Tr) of leaf of S. pimpinellifolium seedling are obviously lower than those of ‘ Qinhuangguifeihong’
and ‘Zhefen 202’ , while that of stomatal conductance ( Gs) of leaf of S. pimpinellifolium seedling is
obviously higher than that of the latter two. Under 200 mmol - L™' NaCl stress, decreasing ranges of Pn,
Gs, Ci and Tr values of leaves of S. pimpinellifolium, ‘ Qinhuangguifeihong’ and ‘ Zhefen 202’ are
close. Under 100 and 200 mmol + L™' NaCl stresses, water use efficiency and stomatal limitation value of
leaves of S. pimpinellifolium, ‘ Qinhuangguifeihong’ and ‘Zhefen 202’ seedlings are significantly higher
than those of their respective control, in which, increasing range of ‘ Qinhuangguifeihong’ is the biggest.
Under 100 and 200 mmol - L™' NaCl stresses, Na* content in root, stem and leaf of S. pimpinellifolium ,
¢ Qinhuangguifeihong’ and ‘Zhefen 202’ seedlings increases significantly than those of their respective
control, while K* content and K*/Na" ratio totally decrease significantly than those of their respective
control. Compared with the control, after treated by different concentrations of NaCl, increasing range of
Na® content and decreasing range of K* content in root, stem and leaf of S. pimpinellifolium seedling are
all the lowest in three plants tested, while, its K*/ Na" ratio in different parts is higher generally. It is
suggested that salt tolerance of S. pimpinellifolium is stronger, that of ¢ Qinhuangguifeihong’ is the
second, and that of ‘Zhefen 202’ is weaker. NaCl stress can significantly inhibit root growth of
‘ Qinhuangguifeihong’ and ‘ Zhefen 202’ seedlings, while it can significantly promote that of S.
pimpinellifolium to maintain stronger salt tolerance. Under NaCl stress, Na" uptake and transport of S.
pimpinellifolium decrease for maintaining ion balance and stronger photosynthesis.

Key words: Solanum pimpinellifolium Linn.; S. lycopersicum var. cerasiforme (Dunal) A. Gray; S.
lycopersicum Linn.; salt tolerance ; growth; photosynthesis; ion balance
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Table 1 Effect of NaCl stress on growth of seedlings of Solanum

pimpinellifolium Linn., S. lycopersicum var. cerasiforme ‘ Qinhuang-
guifeihong’ and S. Iycopersicum ‘ Zhefen 202° (X+SD)"

NaCl ¢ KRBT /e BHAR TR/ REL
J/mmol - L Total dry weight  Root dry weight ~ Root/shoot
Conc. of NaCl per plant per plant ratio

BE L0 S, pimpinellifolium
0 2.44+0.07a 0.31+0.02¢ 0.14+0.02¢
100 1.78+0.09b 0.36+0.01b  0.25+0.02b

200 1.3120.07c 0.40+0.02a  0.43+0.03a
‘2B RILLL ¢ Qinhuangguifeihong’

0 3.94+0. 10a 0.41+0.02a 0.16+0.02a

100 1.86+0.12b 0.21+0.02b 0.14+0.02a

200 1.10+0. 10c 0.13+0.01¢ 0.14+0.01a
WKy 202 ¢ Zhefen 202°

0 1.19+0.05a 0.15+0.01a 0.15+0.02a

100 0.57+0.07b 0.08+0.01b 0.16+0.01a

200 0.21£0.03c 0.03+0.00c  0.17+0.02a

D ] — SR PR [ /N 7 R ) A F ) 22 5 % (P <
0.05) Different small letters in the same column of the same material
indicate the significant difference (P=<0.05).
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Table 2 Effect of NaCl stress on gas exchange parameters of leaf of seedlings of Solanum pimpinellifolium Linn., S. lycopersicum var. cerasiforme

‘ Qinhuangguifeihong’ and S. lycopersicum * Zhefen 202’ (X+SD)")

NaCl #¢J¥/mmol - L™

Cone. of NaCl Pn Gs Ci Tr WUE Ls
BESEFEN S, pimpinellifolium
0 21.87+0.76a 0.51+0.06a 280.01+8.54a 4.84+0.76a 4.44+0.21¢ 24.32+2.43¢
100 14.65+1.99b 0.13+0.02b 184.67+5. 16b .03+1.99b 6.88+0.24b 50.09+3.26b
200 10.51+0.34¢ 0.05+0.01¢ 84.05+5.13¢ 0.9720.34c 11.1920. 86a 77.28x4.54a
‘2B RILLL ¢ Qinhuangguifeihong’
0 19.63+0. 15a 0.45+0.04a 276.03+8.03a 7.0120. 15a 2.78+0. l4c 25.40£2.22¢
100 9.89+0.40b 0.21+0.01b 156.77+9. 12b 1.56+0.40b 6.34+0.21b 57.62+5.35b
200 7.86+0.30c 0.06+0.01c 46.91x1.61c 1.19+0.30c 7.20+0.39a 87.32+6.69a
Wik 202 ¢ Zhefen 202
0 19.40+1.21a 0.50+0.02a 283.92+3.69a 8.04+1.21a 2.36+0. 12¢ 23.26+3.44c
100 9.52+0.69b 0.31+0.02b 170.67+6.52b 2.41+0.69b 3.82+0.22b 53.87x4.55b
200 7.76+0.40c 0.05+0.01¢ 85.19+6.78¢ 1.53+0.40c 4.93x0.38a 76.98+6.43a
DPn. %64 % Net photosynthetic rate ( pumol - m?2 - s )3 Gs: K FLFE Stomatal conductance (mol - m?2 . s ) Ci: B[R] COn ¥ J&F
Intercellular CO> concentration ( umol - mol™") ; Tr: Z&/%# % Transpiration rate (mmol - m™ + s7'); WUE . /KZ-F FHZLE Water use efficiency
(pmol -+ mmol~! ); Ls: SFLPRHIMA Stomatal limitation value (%). [a] — &4 ) [6] 51) rh A 6] (1 /NG ik e R A Rl AL Bl R 22 53 B 3% (P <0.05)

Different small letters in the same column of the same material indicate the significant difference (P<0.05).
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Table 3 Effect of NaCl stress on Na* and K* contents in different organs of seedlings of Solanum pimpinellifolium Linn., S. lycopersicum var.
cerasiforme * Qinhuangguifeihong’ and S. lycopersicum ‘ Zhefen 202’ (X+SD)"

NaCl ¥ FE/mmol - L-! Na* & f&/mmol - ¢! Na* content K* & /mmol - ¢! K* content
Conc. of NaCl #R Root 2% Stem M Leaf #2 Root 2% Stem I Leaf
fith B SR S, pimpinellifolium
0 0.15+0.01b 0.13+0.02b 0.15+0.02¢ 0.7120.06a 1.79+0.04a 1.79+0.05a
100 0.71+0.03a 0.94+0.03a 1.33+0.04b 0.51+0.04b 1.39+0. 06b 1.33+0.04b
200 0.78+0.05a 0.97+0.05a 1.77+0.05a 0.38+0.03¢ 0.98+0.05¢ 1.04+0.05¢
CRBRAa Qinhuangguifeihong’
0 0.19+0.03¢c 0.13+0.01c 0.17+0.03¢ 0.61+0.03a 1.24+0.05a 1.48+0.08a
100 0.98+0.04b 2.00+0.04b 2.59+0.08b 0.35+0.03b 1.11+0.06b 0.9920.04b
200 1.25+0.04a 2.76+0.05a 3.05£0.11a 0.31+0.03b 0.89+0.04c 0.46+0.04c
Wik 202° ¢ Zhefen 202
0 0.14+0.03¢c 0.1620.02c 0.17+0.03¢ 0.82+0.05a 1.68+0.05a 1.11+0.03a
100 0.76+0.05b 1.39+0.04b 2.36+0.05b 0.52+0.04b 0.97+0.04b 0.94+0.05b
200 1.11+0.04a 1.63+0.07a 2.66+0.04a 0.47+0.03c 0.91+0.03¢ 0.74+0.04c

D [l ek [R50 Fp A [R] 4/INE Bk 7R A TR A2k 3] 25 57 B 35 (P<<0.05) Different small letters in the same column of the same material indicate the

significant difference (P<0.05).
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Table 4 Effect of NaCl stress on K*/Na* ratio in different organs of
seedlings of Solanum pimpinellifolium Linn., S. Ilycopersicum var.
cerasiforme ‘ Qinhuangguifeihong’ and S. lycopersicum ‘ Zhefen 202’
(X=SD)"

NaCl ¥ J%/mmol - L-! K*/Na*lt  K*/Na* ratio

Conc. of NaCl 2 Root Z£ Stem H Leaf
BE BTG S, pimpinellifolium
0 4.73+0.11a 12.97+0.19a 1.14+0.08a
100 0.72+0.08b 1.53+0.12b 1.04+0.09a
200 0.49+0.07c¢ 1.04%0.08c 0.68=0.05b
CFBEFUCLL ¢ Qinhuangguifeihong’
0 3.28+0.12a 9.59+0.12a 8.84+0.08a
100 0.36+0.04b 0.59+0.06b 0.48+0.05b
200 0.27+0.03c¢ 0.36+0.04c 0.29+0.03c
Wik 202° ¢ Zhefen 202
0 5.96+0.21a 10.65+0.15a 6.13+0.10a
100 0.61+0.04b 0.63+0.05b 0.47+0.04b

200 0.34+0.03¢

D] — RS /NG R RN R WAL FRR 25 5 2 (P <
0.05) Different small letters in the same column of the same material
indicate the significant difference (P<0.05).

0.47+0.04c 0.33+0.03c

3 sk

Tt J& ( Solanum Linn.) H () — BEAE ¥ % 33 55 4 48
SR P 3 7 e I R B A A i B A et AR i
AR BSEZE R H UL, 8 ) %5 B A
JE AR R 5T R R A A BAE N T A IE S AR bR
FAAH LG, K 22 80 B A ol R B0 2R KR G218 1 R
P RAEABESE  FEX (0 mmol - L' NaCl) 444
T T SRR A B BT R ARG TR R 6 A
SRR AT T N ROk 2027
Martinez %5 (F 53 25 R I  AE SR e, SRk
HAE G, B A0 ( Solanum chilense ( Dunal) Reiche ]
M A K S 2R R, s
e, AR FE NaCl Wi 250, S SR A4l
PRI R 1 B S e T ¢ S B SR AC AT RN MR 202 LI
715 A I T 0 A A AR OB B, Rao AE1°TIA
A7, T S A %) T 3 2 EUREAE RS 6 7 R IR R A
RHRIY 2 ANl ST R AIE 33X 5 H A BT 28 3 00 R AR A —
B, BT B A R s A ZREVE R AT AR M AT SR
LA 2 (100 mmol - L' NaCl) i} R, < 25 5
THUCZL FC Wk 202 &) SRR BT BT 1 % 0 A
AT 5 T AE B FE ER (200 mmol + L' NaCl) e F, < %
SSHUCLL 4P AT R MR Wk 202 3R, R IR B

Ze it it OGS [ R R Pl 1 338 7 P BT — 2 22 5

VROE A HR (Pr) 2 S BIUAE 4 ok 8 FBiR 36 £ g 7 LA
F e R ER BE 0 (0 B A PR AR, L RE RO T Rl
PR T B e A TR AR BE L AR 5T, NaCl
JE T B SR A R P (EAY R IR A AL T Z8 R 5
GEZT RN Wik 2027, AT AR bR R Ae e R 47 T4 o
R, WR R i Rk AR AL 6 A 1 AR
ARSI A0SR TE] CO, ¥R EE (Ci) B BT R, i
SALBRHIE (Ls) Fh i, W SFLTBE (Gs) BRI 53
- PR 200 RO A5 B T AR, 3K 2 B8 8 SCFL B il 5 AH
W RN A B8 ) B3 N, RIS ZE Gs (A FR MK
BB, Ci AT, IR A6 A E R T R R & ol R
SALBREIS! . ABFSEH, NaCl A Rk 3 A RbE
BT B 1 = 2 i PR AL R A 285 0z, S S 28 ok 1Y)
LB FR AR T ¢ 28 BLSTACAT R Wi Ry 202 1)
SAUBREIAR B A E, IRMRE NaCl Wit F, il 52 % ik
Gs (P RFEIRAI 5 1 28 S5t ac 20 Fn Wik 2027,
{EHC Ci fEAIZE IS A (Tr) RYRE AR 20 ] AR T« 8 5
BUCLT A Wik 202, Ui B G SE & iR Rl AL CO, 1 AE
F1A KAy A RE 1 BARSR , PRTH: P {EURTZK 23 F
A (WUE) Bl & F < 8 2 0t 20 Fn Wi i
202, B NaCl e vie B4 o IS SE 2R Y Gs (H 2
JR B AR R AR IR BB AR A =5 1) Pn A1 WUE fH, &
Tt 52 i 24 -5 0 4801 0 B A FH R K 43 1L R %
G A R (R 2 LA 1 A AL 3 5 22
E— L HRVT

i 3o A AR PN B A SR IR AR 5 0 R AR
Mif SR ARAE 2 —" | AR BB T M R N KR
AL FE XS LA A7 B Rao 1IN, i TR
T AR A b B 4 o A KT /Na® HeX H A
RN T A AR AR, 5 B Rt
UOZT F Wik 2027 A He, NaCl ke Bl 52 3% i 40
HR T S T v T ¢ R S BACAT T WKy 2027 R
TR AL, BRI AR A AR A A A A i PR
PSR £ A H AT B R A RN 0
NaCl AT, BE ST 4l AR ZE A9 K*/Na® ey
WA e T ¢ 28 SR SR UCAT RN WK 202, AN S 2 1 O
Fenah i A S A 8 FE M 2 —, M Na*
PR IS AN o3 O S SR 25 0 Ay Tk S A¥ 40 , LTt 6 4L
AL PR AL T 32 B FEXT Na® BRI 0
%2 s LA B AR X K SOk IR R 3, BE R
il O3 00 N VA R ER AR R Y Yk, S AR A
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