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Effects of NaCl stress on seedling growth and mineral ion
uptake, distribution and transportation from different
provenances of Clerodendrum trichotomum
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Abstract ; To understand the salt tolerance mechanisms, we studied the seedling growth and the absorption, distribution and
translocation of mineral nutrients including Na*, K*and K*/Na" in different organs of Clerodendrum trichotomum plantlets
from three provenances ( Pingxiang provenance from Jiangxi, Pingdu provenance from Shandong, and Yancheng provenance
from Jiangsu) at different levels of NaCl stress. The results showed that under salt stress; (1) The growth of seedlings of the
three provenances was significantly inhibited, and the biomass were restrained by salt stress. The water content and fresh
weigh were decreased as the salt stress increased. (2) With salt stress increased, absorption of Na* increased at first then
decreased from the three provenances seedlings at high concentrations of salt from 160—200 mmol/L, with the content of
Na® in Pingxiang higher that those in others, and Na® in Pingxiang and Yancheng was concentrated in the petiole while that

in Pingdu mainly in the stem; The K* content was different from Na® content, absorption of K* decreased in the organs of
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C. trichotomum , but K* content in the leaves had remained a higher level; K*/Na"in the organs of three provenances were

decreased with the increase of salt concentration. (3) The SA;  and STy , values from C. trichotomum were increased at

first, then decreased with the increasing salt stress except STy y,of stem from Pingdu. Yancheng had more great selective

transport capability of K™ in root while Na* was inhibited from being transported to stem. For these reasons, the significant

difference of salt tolerance occurred in three provenances. Comprehensive analysis showed that the seedlings of C.irichoto-

mum from three provenances were adversely affected by severe salt stress, resulting in the accumulation of salt ions in

plants, but the ability of Yancheng to keep balance of ion in the plant was higher than those of Pingdu and Pingxiang, and

the former also had stronger ability than the latters in salt tolerance.
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AR NaCl ¥/ (mmol/L)  FET=%/% £ 5/ mg BEIKER/ % &K % I H &K R/ %
0 0 173.33 + 39.94 Aa 91.57+3.32 Aa 81.47 +0.73 Aa 94.05 + 2. 68 Aa
40 15 159.65 + 16.49 Aab 79.43 +5.03 ABb 75.98 + 2.61 ABab 81.50 + 3.06 Bb
— 80 35 101.65+ 17.17 Babe ~ 75.88 + 3.04 Be 73.63 £ 1.60 ABbc 77.26 + 2.64 Bb
el 120 48 93.64 + 6.58 Bbc 56.46 + 4.13 Cd 58.10 = 2.78 Be 58.21 + 5.42 Ce
160 59 77.80 = 11.28 Be 45.62 + 7.60 CDe 43.08 +3.12 Cd 44.36 +2.10 Dd
200 85 52.80 = 4.90 Be 33.62 + 4.37 De 27.12+ 4.37 De 30.97 + 1.05 Ee
0 0 200.20 + 20.16 Aa 87.84 + 5.55 Aa 79.56 + 1.09 Aa 89.60 + 2.78 Aa
40 10 185.06 + 23.26 Aa 79.67 + 4.02 Aab 74.37 + 0.93 ABab 81.05 = 4.57 Aab
80 28 124.57 + 14.41 Bb 77.77 +£5.92 Ab 68.50 + 7.13 Bb 79.04 +3.28 Ab
2R B
120 52 98.75 +9.11 BChe 59.93 + 6.97 Be 51.45+2.42 Ce 61.51 +5.17 Be
160 62 74.96 + 4.10 CDc 39.14 +0.99 Cd 37.01 +2.89 Dd 41.09 + 0.32 BCd
200 72 52.77 + 11.50 Dc 32.04 + 4.02 Cd 26.81 + 3.35 e 34.26 +2.04 Cd
0 0 201.51 + 10.44 Aa 89.29 +3.18 Aa 81.12+ 1.30 Aa 88.74 + 2.63 Aab
40 0 227.22 + 14.47 Bb 86.74 + 2.63 Aab 77.53 £3.62 Aa 93.29 + 3.18 Aa
S 80 10 133.39 + 16.00 Cc 81.77 + 5.95 ABb 63.10 £ 5.79 Bb 83.16 + 3.65 ABb
120 25 102.57 + 7.21 CDcd 72.92 + 3.83 Be 58.78 + 1.28 Bb 76.05 + 2.13 Be
160 48 85.56 + 4.89 DEcd 51.11 + 4.08 Cd 41.88 +3.26 Ce 53.38 £ 3.61 Cd
200 66 64.69 + 5.60 Ee 34.29 + 3.44 Ce 28.97 + 4.84 Dd 35.00 + 2.54 Ce

F P B T E bR R AN RIR /NS R4 5 AR HT Duncan 3 A% 22 100 56 (4 AR [R) R IEAS ] NaCl vk BEARBEEIZE 0. 01 ZKF | 7E

0. 05 /K EAFFEREVEZE R

F2 HMMEXIAHBMEESNE LAREREREPRE FRENTL

i S B A
1R i i i
0 1.47+0.44 Aa 0.85+0.12 Aa 0.37£0.16 Aa 0.34+0.06 Aa
Na* 40 1.99+0.42 Ab 1.88+0.26 Bb 2.69+0.15 Bb 2.95+0.75 Bb
80 4.18+0.55 Be 4.31+1.99 BCbc 6.96+1.17 Bb 4.78+0.31 Bb
120 4.49+0.64 Be 7.95+1.53 BCec 7.26+0.41 Bb 8.40+2.32 Bb
160 6.87+0.45 Be 5.52+0.39 BCec 6.42+0.96 Bb 7.68+0.66 Bb
200 5.16+0.91 Be 4.93+0.54 Cc 4.22+0.63 Bb 6.87+0.44 Bb
LM S 0 14.88+2.87Aa 12.91+1.53 Aa 6.16+1.23 Aa 4.25+0.25 Aa
40 12.56+2.21 Bb 10.15+2.42 Bb 7.79+0.69 Bb 6.76+2.74 Bb
K* 80 8.44+0.64 Bb 8.89+1.08 Bb 13.80+1.52 Bb 11.31+1.68 Ce
120 7.77£1.18 Bb 7.36+0.51 Bb 16.10+1.09 Bb 6.81+0.51 Cc
160 6.75+2.12 Bb 4.73+1.30 BBb 9.41£1.78 Bb 5.23+0.98 Cc
200 5.00+0.63 Bb 3.01+0.44 Bb 5.76+0.74 Bb 3.70+0.83 Cc
0 0.25+0.03 Aa 0.27+0.12 Aa 0.30+0.06 Aa 0.23+0.10 Aa
40 1.84+0.35 ABb 1.18+0.56 Bb 0.70£0.07 Bb 1.81+0.21 Bb
Na* 80 1.70+0.30 Bb 1.85+0.74 Ce 3.16+0.93 Bb 2.17+0.25 Bb
120 3.14+0.77 Bb 1.91+0.66 Cd 5.28+0.34 Bb 2.89+0.40 Bb
160 2.56+0.16 Bb 3.69+0.34 Cd 2.88+0.56 Bb 1.78+0.46 Bb
200 1.91£0.97 Bb 2.62+0.58 Cd 2.38+1.23 Bb 2.18+0.46 Bb
IR 0 7.13£0.64 Aa 6.06+1.00 Aa 6.80+0.94 Aa 8.78+0.59 Aa
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40 6.01£0.37 Ab 4.21+1.01 Bb 4.84+0.72 Bb 9.41+0.58 Bb
- 80 4.37+0.19 Be 3.28+0.66 BChe 3.6920.73 Bb 6.04+1.10 Bb
120 3.8320.63 Be 2.83+0.33 BCc 3.00£0.95 Bb 4.30+0.41 Bb
160 3.23+0.28 Bc 1.87+0.23 BCc 2.60+0.42 Bb 4.38+0.23 Bb
200 0.30+0.60 Be 1.47+0.42 Cc 1.90+0.26 Bb 2.17£0.25 Bb
0 1.51+0.99 Aa 0.77+0.19 Aa 0.70+0.16 Aa 1.49+0.86 Aa
40 3.02+0.22 Bb 3.50+0.83 Bb 3.69+1.33 Bb 4.60+0.29 Bb
Na* 80 3.41£0.30 Bb 3.82+0.19 Bb 3.85+0.81 Bb 7.27+1.31 Ce
120 3.59+0.33 Bb 7.29+1.45 Bb 9.93+1.94 Bb 5.92+1.20 Cc
160 4.31+0.86 Bb 5.45+0.97 BBb 5.25+0.98 Bb 5.07£0.98 Cc
200 3.49+0.36 Bb 4.39+0.38 Bb 3.13£0.52 Bb 4.83+0.72 Cc
TRk 0 13.48+1.14 Aa 20.91+1.60 Aa 17.88+1.05 Aa 13.36+1.68 Aa
40 10.48+1.49 ABb 16.30£1.12 Bb 15.06+1.48 Bb 9.36+1.04 Bb
K 80 8.04+0.82 Bb 10.89+0.62 Cc 13.21+2.14 Bb 6.09+1.12 Bb
120 3.91£0.43 Bb 11.64+3.14 Cd 9.04+1.75 Bb 4.12+1.25 Bb
160 2.5120.20 Bb 7.53+2.14 Cd 6.47+0.47 Bb 3.4320.69 Bb
200 1.51+0.30 Bb 5.56+0.57 Cd 5.42+0.36 Bb 2.03+0.81 Bb
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PEPEPEMR SRR B, B AEAR T Y Na® B AR
PRI 30 1 RE ) BESR  BT A2 R BN B3k 4
5 R 5 v M LR FR KA SBT3 4 IR I
S BB NaCl e BE (14 3 i 52 B 56 19 5 a1
#, Hrp 7E 80 mmol/L Y NaCl &b ¥ F VTV &
PR VL3R ERITAN P A 5T AR R BB Syee e

(LA B KA, T 1L ZRF- BE & 120 mmol/L /Y NaCl
HERIAE (R, AN [R) IR0V N 1L A0 AR AR 3k B I
Syeynes TEII TN RVTIGHE S PR (S nee ) STLIRER IR
FFIR (S nae ) SIUARFFEFP R ( Sy ) » W T VLI
ER IR AP ER i T LA AR

£3 TREEBLEAETARFMEEMELSERES K /Na LLHENER SR

wE
IR NaCl ¥ £/ (mmol/L)
GTEN e s 4%
0 10.12 + 3.56 Aa 15.19 £ 3.57 Aa 16.65 + 6.30 Aa 12.50 + 1.70 Aa
40 6.31+1.07 Ab 5.40 + 1.52 Bb 2.90 + 0.49 Bb 2.29 +0.48 Bb
N 80 2.02 +0.34 Be 2.06 + 0.83 BChe 1.98 + 0.07 Bb 2.37+0.37 Bb
JANL A
120 1.73 £ 0.50 Be 0.93 + 0.26 BCc 2.22+0.19 Bb 0.81+0.27 Bb
160 0.98 + 0.36 Be 0.86 + 0.28 BCc 1.47 +0.18 Bb 0.68 + 0.16 Bb
200 0.97 + 0.06 Be 0.61+0.14 Cc 1.36 + 0.06 Bb 0.54+0.12 Bb
0 28.52 + 6.61 Aa 22.44 +4.78 Aa 22.67 + 8.59 Aa 38.17 + 1.88 Aa
40 3.27+0.67 Bb 3.57+1.30 Bb 6.91+0.62 Bb 5.20+ 0.78 Bb
80 2.57 +0.60 Bb 1.77 £ 0.60 Bb 1.17 + 0.27 Bb 2.78 + 0.82 Ce
WA
120 1.22+0.57 Bb 1.48 + 0.07 Bb 0.57 + 0.20 Bb 1.49 £ 0.32 Ce
160 1.26 £ 0.19 Bb 0.51+0.11 BBb 0.90 + 0.12 Bb 2.46 +0.79 Cc
200 0.16 + 0.35 Bb 0.56 + 0.04 Bb 0.80 + 0.19 Bb 1.00 £ 0.15 Ce
0 8.93+3.99 Aa 27.16 £ 0.69 Aa 25.54 + 6.39 Aa 8.97 + 3.09 Aa
40 3.47 +0.32 ABb 4.66 + 1.40 Bb 4.08 + 1.04 Bb 2.03+0.35 Bb
80 2.36 + 0.34 Bb 2.85+0.03 Cc 3.43+0.18 Bb 0.84 + 0.02 Bb
TLIRER IR
120 1.09 + 0.20 Bb 1.60 +0.19 Cd 0.91 + 0.05Bb 0.70 + 0.34 Bb
160 0.58+0.13 Bb 1.38 £ 0.36 Cd 1.23 £ 0.03 Bb 0.68 + 0.25 Bb
200 0.43 + 0.08 Bb 1.27 +0.10 Cd 1.73 £ 0.08 Bb 0.42+0.22 Bb
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