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Growth and photosynthesis of shrub willow clones with salt stress

SUI De-zong, WANG Bao-song, SHI Shi-zheng, JIAO Zhong-yi
(Jiangsu Academy of Forestry, Nanjing 211153, Jiangsu, China)

Abstract: Growth and photosynthetic indices (seedling height, shoot biomass, root biomass, root length,
chlorophyll content, net photosynthetic rate, and stomatal conductance) from I-year-old seedlings of six
shrub willow clones (JW22-2, JW51-3, JW1065, JW2334, JW2345, JW2372) with different salt stress-
es were studied. A single factor design with salt stress treatments of 0, 1.0, 2.0, 3.0 gL and three repli-
cations was established and tested by solution culture. Results from the six willow clones indicated that 3.0
g-L™" salt concentration significantly inhibited (P<<0.05) root biomass and root length, whereas lower salt
concentrations (1.0 and 2.0 g-L™") were not significantly different. With of salt concentrations of 1.0, 2.0,
and 3.0 g-L7", seedling height, shoot biomass, chlorophyll content, net photosynthetic rate, and stomatal
conductance decreased significantly (P<<0.05). Among the six clones, JW2345 and JW2372 were most tol-
erant to salt stress with JW1065 and JW2334 being least tolerant. [Ch, 4 fig. 3 tab. 19 ref.]
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Table 1  Shrub willow clones tested

Tt & fEAR S
JW22-2 FOMI Sailx intergra FRAEMN Salix leucopithecia
JW51-3 M Salix alberti FAAEMI Salix leucopithecia
JW1065 JW8-26(Salix suchowensis x Sailx intergra) W AEMN Salix leucopithecia
JW2334 JW1053 (Salix alberti x Salix dasyclados ) MR AN Salix leucopithecia
JW2345 S Salix suchowensis R Salix viminalis
JW2372 B Salix alberti HAEMD Salix leucopithecia

1.2 REHZE

2008 -3 A 16 HE 5 A 4 HRHEFRBOKKE, FEILTHAMOLBHA0F 5 BE ik S N #ET . ENIR
JEPEHIAE 20 ~ 30 °C, 7 d W 1 WA, JH Hogland 47 35 BN S AL Ah C 5 3 b £h 5 2 e JBF 1 g ™
(p=1, 2, 3 g L)W ER M X8 AR A KRS A AE RS2 m X IR (ck) A IS0 el i 48 35 .
KIEZE RN 350 mL MBI HR., AECON 1 AR, ARARER PN 280 mL I, AKEE 2 MUARFEET . A 4b
LS, A 3K,
1.3 IBIRUE
1.3.1 AKX IR 50 d, W0 8 AR S 20 B BOK 3G B b b R R385y, DR,
PR HU A 3T 3t
132 "TEFRELSHGAL B% Amon M7 EIEMEEIES, FRECH RSO0 H 0.2 ¢ BT8R, JIA S
mL(RFUVHH 95% ) L BEFN 5 mL R FREALIZHE 24 b, shlRIZW S, 2R EA6, Ho6E
I (UV-760) 43 SI7EPE A 645 nm F1 663 nm AT WG BE(E, AR LT 2 s3T5 4 2 0 4 4
1= 8.024 ¢ + 20.214 g5
1.3.3 rtAR&HAmGRE  KEE 30 dJ5, SEEBOHFEFA RGN F 5o A% (p,) . RALTE
(G,) R R] — S ALk BE IR A B0 (CH e, B 96 B 7= Li-6400 F E4F 9 : 00 — 11 : 00 #E47, 52 ik
57 1 100 wmol -m=2-s7' 247, N 20 °C, KA AAIKEE /R 930800 385 wmol -mol™ 247, 3 IKE
2, BOFME,
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JW1065 1 JW2334 otk R K Z R A iR, 783 o L S TR AT T, WKH 0; JW22-
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Table 2 Root growth of shrub willow clones in salt stress
Ev s fifem
P/ (g- L) JW22-2 JW51-3 JW1065 JW2334 JW2345 JW2372
0 (ck) 1350 £2.07a  1200+221a  1057+1.62a  10.73+258b 9.67+0.78ab  8.07+1.32a
1 1391 +2.18 a 983+212ab 1000+ 1.02a  1533+426a  12.63+368a 1041 +1.36a
2 1212+ 193ab  9.65+220ab  1008+325a 1128« 1.78b 950 +238ab  11.67+1.21a
3 1042 + 254 b 7.25+345h 0+0.00h 0+ 0.00 6.50 = 0.58 b 583=2.11b
A R B A2 /g
R/ (g- L) JW22-2 JW51-3 JW1065 JW2334 JW2345 JW2372
0 (ck) 277 £ 038 a 237£031 a 145+ 007 a 173023 a 357+035a 2.00 £ 0.17 a
1 256+043ab  245+037a 130021 a 16 =037 a 380£0.18ab  3.18 £ 0.06 ab
2 292 021 a 198+010ab  1.03£039a 125+018ab  454+0.19b 259 + 0.11 ab
3 207 +0.05b 1.56 + 0.11 b 0+0.00b 0+0.00b 272+072 ¢ 145+ 029 b
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Table 3 Stems and leaves growth of shrub willow clones in salt stress
AT R Hi i /em
WP/ (g L) JW22-2 JW51-3 JW1065 JW2334 JW2345 JW2372
0 (ck) 41.02 + 4.67 a 3557 + 6.52 a 29.53 + 592 a 31,1 £5.82a 34.83 + 6.30 a 30.07 + 1.74 a
1 36.47 = 6.50 a 32.02 = 3.60 a 2483 £7.93 ab 2623 +7.06 a 292 +1.56 b 27.7 £ 5.66 a
2 25.07 + 6.47 b 2435328 b 2033 £3.43 b 17.78 £3.29 b 26.77 £ 6.04 b 2277 £ 4.81 b
3 20.12 = 2.68 b 1977 £ 670 b 0 £ 0.00 ¢ 0 £0.00 ¢ 24.02 £5.24 b 1723 +293 ¢
SR T fof 25 0/ ) /g
I/ (g L) JW22-2 JW51-3 JW1065 JW2334 JW2345 JW2372
0 (ck) 1672 + 1.60 a 14.62 + 1.96 a 10.6 + 0.79 a 798 + 145 a 1795 +1.53 a 1311 £ 081 a
1 1083 +2.52 b 1033 £ 0.77 b 6.35+238Db 4.64 + 144 b 16.65 + 022 a 1225 +2.10 a
2 1053 + 1.65 b 565+ 1.69 ¢ 2.67 +0.88 ¢ 0.86 + 0.74 ¢ 14.57 + 0.88 b 1045 + 224 a
3 334+132¢ 2.10 £ 0.74 d 0+0.00d 0+0.00d 1173 + 1.12 ¢ 6.15+ 133 b
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Figure I  The photosynthetic rate of shrub willow clones in salt stress Figure 2 The stomatal conduction of shrub willow clones in salt stress
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Figure 3 The intercellulan CO, concentration of shrub willow Figure 4 The chlorophyll content of shrub willow clones in salt stress

clones in salt stress
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