e

HYRE SIEER 2003, 12(3): 11-15
Journal of Plant Resources and Environment

b E THMARRR R0 B TRk
BOE, RRY, T, THE

(RERTARL K 22 ZR AR BE I8 S5 3B 2B , LR 75X 210037)

WE: TEREAGT, RALRRBIEIRN LD MA T 1469 4% ( Populus delioides Bartr. ov. ‘Lux’ )7 NL-1381

4% ( Populus delsoides Bartr. cv. ‘Lux’ x P. euramericana (Dode) Geninier CL ‘1-45/51" JAR bR \AE AR Br 1 33k 20 M AL o

Ehkb Bk B L 3 17K : CK(NaCl 0 g/kg) JEBE A(NaCl 1 g/kg) FIAb 38 B(NaCl 2 g/kg) , RAIST REBEL I T, SRE
B ,2 M B R ARBR KM K Tk, AKEEHE Na* \Ca®* Fl Mg?* BB, K™ S HLE K Na* INE R NaQl 403F

R ATIR/D, Ca* 0 Mg B RS A T RAK, 38 A KB R, A BEAE AMA TR, £

MHAT, THE R NL-1381 BBR 11 Na* WP BRI SRETRAER 169 4, W LA BBRBE MR R KB E
8, HXT S RARRIIEE,

Z*Iﬁ BB R B S BT 5 AR

hEYES: 0046.78  TWIRIAE: A XEHE: 1004-0978(2003)03-0011-05

Distribution of K* , Na*, Ca’* and Mg’* in poplar rhizosphere system under NaCl stress TIAN Ye,
ZHANG Huan-chao, FANG Sheng-zuo, DING Ying-xiang( College of Forestry Resources and Environment,
Nanjing Forestry University, Nanjing 210037, China), J. Plant Resour . & Environ . 2003, 12(3): 11-15
Abstract: The rhizobox experiments were randomized completely designed, with application of NaCl to furnish
0, 1 and 2 g/kg soil, to study the distribution of K*, Na*, Ca’* and Mg* in poplar thizosphere system
under NaCl stress in greenhouse. Two poplar clones, 1-69 ( Populus deltoides Barir. cv. ‘Lux’) and NL-1381
( Populus deltoides Barir. cv. ‘Lux” x P. euramericana (Dode) Geninier CL. ‘145/51 ], were chosen for
the study. The results indicated that the water-soluble K* of soils in thizosphere of two poplar clones was lower
than those in non-rhmusphere, but Na*, Ca®* and Mg®* were accumulated obviously in rthizosphere under
three NaCl treatments. The depletmg ratio of K* and accumulating ratio of Na* for each system of clones
decreased with the increase of NaCl concentration, but the accumulating ratios of Ca®* and Mg2+ under
treatment B (NaCl 2 g/kg) were obviously higher than under control, but slightly lower than those of treatment
A (NaCl 1 g/kg). Na* concentratiori and electrical conductivity in thizosphere of clone NL-1381 were lower in
comparison with clone I-69 under NaCl treatments, and therefore reducing the salt stress. It is probably that

clone NL-1381 is stronger in tolerating salt stress.
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Table 1 Distribution of water-soluble K* in rhi and non-
rhizosphere of poplars under NaCl treatment"’ { mmol/kg)
3% K W BER THEE
atix BB K il (- 9) (-9
Clone Treat- i Accumu- Accurmu-
ment lating lating
T sl 2 3 amount ratio
1-69 CK 0.08la 0.119a 0.123a 0.133a -0.052 -0.391
A 0.156a 0.185a 0.166a 0.1%4a -—0.038 =-0.19%
B 0.178a 0.197a 0.216a 0.211a -0.033 -0.156
NL-1381 CK 0.064a 0.098ab 0.094ab 0.110b ~0.046 -~0.418
A 0.134a 0.158a 0.162a 0.165a -0.031 -0.188

B 0.196a'0.188a 0.198a 0.192a 0.004 0.021

D 1-69: Populus deltoides Bartr. cv. ‘lux’; NL-1381: Populus
deltoides Bartr. cv. ‘Lux’ x P. euramericana (Dode) Geninier CL
‘145/51° ; CK: S8 control; A: 1 g/kg NaCl Z0%2 soil treatment of
NaCl 1 g/kg; B: 2 g/kg Na€l4bF soil treatment of NaCl 2 g/kg; r:
HBR £ 3 soil of thizosphere; s1: BEAR 0~ 10 mm £3% soil 0 - 10
mm away from roots; £2: FEAR 10 ~ 20 rm 3% soil 10 - 20 mm
away fram roots; <3: B 20 mm PAS} £ 4% soil more than 20 mm
away from roots. RGN EFHRAKLHE rosl 2.3 B LB
HKEHE K WEA P<0.05 KT L% 5% EEH The small
letters represent respectively P < 0. 05 significance among water-
soluble'K* concentration of 1, st, &2 and s3 under NaCl treatments.
HEBREERNREZTREED B TR T The negative
data of accurmulating amount and accunmlating ratic mean depleting in
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LAEF A REH, ZHRERKEHPTEEK, R
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PPk Na* BB, L E SRR A WK E 1Y
i B E FRE(RE 2),1-69 % Fi1 NL-1381 4 Na* i
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Table 2 Distribution of water-soluble Na* in rhizosphere and non-
rhizosphere of poplars under NaCl treatment {mmol/kg)
43 Na* W E HER HEX
THEZ G Na* concentration in soil (r-s3) (r-s3)/s3
Clone Treat- Aoc.'nm. Am.,'m.,-
a2 0 e

19 CK 0.971a 0.551b 0.615b 0.599b 0.420 0.762
A 16.826a 12.464a 13.159a 16.971a 4.362 0.350

B 24.638a 23.268a 28.899a 29.290a 1.370 0.059

NL-1381 CK 0.890a 0.399a 0.416a 0.516b 0.491 1.231
A 14.181a 10.493a 11.812a 13.703a 3.688 0.351

B 23.312a 19.732a 19.725a 23.007a 3.580 0.181

D 1.69: Populus deltoides Barr. cv. ‘Lux’; NL-1381: Populus
deltoides Bartr. cv. ‘Lux’ x P. euramericana (Dode) Geninier CL
‘1-45/51° ; CK: X8 control; A: 1 g/kg NaCl Z¥# soil treatment of
NaCl 1 g/kg; B: 2 g/kg NaCl ALF2 soil treatment of NaCl 2 g/kg; r:
B 13 soil of rhizosphere; s1: BEAR 0 ~ 10 mm 13 soil 0- 10

" mm away from roots; 2: BEAR 10 ~ 20 mm 13 soil 10 - 20 mm
away from roots; s3: B4R 20 mm A4 1.3 soil more than 20 mm
away from roots. FBENEFHERELHE rsl 2.3 BT H
FKEEPE Na* WEBEFE P <0.05 KF LINZEF B EYE The small
letters represent respectively P < 0. 05 significance among water-
saluble Na* concentration of r, sl, s2 and 3 under NaCl treatments.
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Table 3 Distribution of Ca?* and Mg2* in rhizosphere and non-rhizosphere of poplars under Na(1 treatment'’ { mmol/kg)
3 cl |E C BER O EER T3 Mg W Mgt BER Mg BREE
TR E Ca?* concentration in soil (r-s3) (r—ﬁ)/;ﬁ Mg?* concentration in soil (r-43) (r-s3)/3

Clone Treatment Accumulating - Accumulating Accurmulating  Accumulating
r sl ) 3 amount ratio T sl 2 3 amount ratio
169 CK 3.17a 2.50a 2.88a 2.91a 0.26 0.09 0.73a 0.55a 0.65a 0.66a 0.07 0.11
A 7.00a 4.05a 3.73a 4.4la 2.60 0.59 1.77a 0.97ab 0.87b 1.06ab 0.71 0.68
B 6.50a 3.93b 4.56b 4.80b 1.70 0.35 1.66a 0.97b 0.93b 0.9 - 0.68 0.69
NL-1381 CK 3.56a 2.12b 2.19b 2.45b 1.10 0.45 0.79a 0.46b 0.48b 0.53b 0.26 0.49
A 6.91a 3.16b 2.56b 3.05b 3.87 1.27 1.74a 0.74b 0.58b 0.70b 1.04 1.48
B 6.7la 3.64b 3.21b 3.54b 3.17 0.9 1.70a 0.85b 0.75b 0.86b 0.85 0.98

) 1-69: Populus delivides Bartr. cv. ‘Lux’; NL-1381: Populus deltoides Bartr. cv. ‘Lux’ x P. 7 (Dode) Geninier CL ‘1-45/51° ; CK: X
control; A: 1 g/kg NaCl Zb38 soil treatment of NaCl 1 g/kg; B: 2 g/kg NaCl AEFH soil treatment of NaCl 2 g/kg; r: #LER 1. 3 soil of thi 3 sl:
BE 4R 0 ~ 10 mm -3 soil O — 10 mm away from roots; <2: BEHR 10 ~ 20 mm 3 soil 10 — 20 mm away from roots; s3: B4R 20 mm PAS} -3 soil more
than 20 mm away from roots. (IBJG/NE FRERELAHE rosl.2.93 EHPOKEHE 2 M M WEETE P <0.05 K P LAZE R B XM The

small letters represent respectively P <0.05 significance among water-soluble Ca?* and Mg?* concentrations of r, sl, 2 and s3 under NaCl treatments.
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