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Ion distribution and comparison in seedlings of white poplar clones

under salt stress
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Abstract: A salt stress on seedlings of a white poplar hybrid clone B430, P. tomentosa, P. bolleana. and
hybrid of P. tomentosa and P. bolleana was made in pots, with the NaCl solution concentration of 0. 1074,
0.30%. 0.60%, 0.90% and a pure water control. Each pot was watered respectively with 2L
corresponding salt solution every 10 day. The content of K*. Na*, Ca** in root, stem and leaf of the
seedlings and the selectivity (RSk.n+ RSc., w) to ions of transportation to above-ground part were

determined and calculated after 28 days. Under the salt stress, the ion content of clone and the

+ +

characteristics of transportation and distribution of K, Na*, Ca*" were analyzed and the differences

between clones were compared.

The result shows that the Na* content in the plant increased as the solution concentration increased,
but the increasiné range was different in different tissues. Under the 0. 90% treatment, the Na" content in
root is the highest with 7. 48~8. 01 mg/g FW, followed by the stem with 6. 34~6. 96mg/g FW. and the
leaf with 4.03 ~ 5.65 mg/g FW. The variation was different among different clones. Under 0.60%
treatment, differences between clones was the most obvious with Na* content with the sequence of B430>

P. bolleana > P. tomentosa in the root and stem. However the sequence in the leaf was in the contrary.
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As the salt stress increased, the K* content decreased in the root and stem. The change of the K" content
in leaf was small. Only the K™ content in different tissues was about the same.

The change of the Ca** content in leaf of all clones under the salt stress was identical, however, the
decreasing range of the Ca** content in the root was smaller and under the 0. 90% treatment the Ca™*"
content falled 1o 36. 6% ~38.9%. The decreasing range of Ca™ "' content in stem and leaf was larger. It
falled to 43. 9~79. 4 in stem, There were differences between four clones. As the salt stress increased,
the decreasing value of the Ca™* content in different tissue of P. tomentosa was the largest and the change
pattern of other three clones was about the same.

As the salt solution concentration increased the ratio of Na* to K* and Na™ to Ca™" was increasing
and Na™* to Ca* ™" of B430 and P. bolleana were bigger than that of P. tomentosa while their ratios in stem
and leaf were lower than that of P, tomemtosa. The selectivity to transportation of Na* and K* in B430
and P. bolleana was higher than that of P. tomentosa while their selectivity to transportation of Na* was
lower than that of P. tomentosa. So the Na* left in the root was more and Na” distributed to the leaf was
less. The damage of Na* to leaf was reduced.

All results showed that the sequence of the salinity tolerance ability was B430 and P. bolleana > P.
tomentosa X P. bolleana > P. tomentosa.

Key words : white poplar clone; salt stress; ion; compartmentation
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Table 1 Conteat of dissoluble salt in soil

EHE & ¥l =L EFH B

B430
Clone P. bolleana P. tomentosa P. tomentosa X P. bolleana

B | Time 10d 20d 28d 10d 204d 28d 10d 20d 28d 10d 20d 28d

?Bﬁ . 00037 0.0031 0.0038 0.0045 0.003 0.0037 0.0034 0.0026 0.0024 0.0038 0.0031 0.0039
ontras

n.10% 0.0101 0.0123 0.0134 ©0.0125 0.0134 0.0142 0©.0138 0.0163 0.0173 0.0151 0.0164 0.0167
0.30% 0.0422 0.0431 0.044 0.0402 0.0422 0.0436 0.0366 0.038 0.045 0.0378 0.04 0. 0412
0.60% 0.0468 0.0473 0.0488 0.0452 0.0458 0.0467 0.0419 0.0428 0.0503 0.044 0. 0467 0.0473
0.%0% 0.0505 0.0623 0.071 0.0481 ©0.0603 0.067 0.0465 0.0575 0.0566 O0.048 0.0577 0.0588
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X B RC.H 4.03~5. 65mg/gFW, Ra) L BRI F & Fig. 1
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Ca' ' Bl Ca* " ERHEMEFERBER . FERPETEREAN Ca® " & BBELE M8 WM B T
B.MK SBTHRE®, FHK EATEBAPHERTRERER Ca™" X,

X3 MEBLBHENTRAIN Na* K™ Ca* " R
Table 3 Selectivity to Na* .\ K* ,Ca* during ion transportation from root to shoot

& & M O
LR Salt treament
Clone

0 0. 10 0. 30 0. 60 0. 90
B430 0. 17 0. 26 4.10 11. 26 17.04
BE ¥ P. bolleana 0. 18 0. 31 0. 32 10. 45 19. 46
Root E£#FH B P. tomentosa X P. bolleana 0.19 0. 30 3.42 7. B0 17. 40

N+ /K* 08 P. tomentosa 0.21 0. 30 3. 60 15. 81 —
B430 0. 31 0. 38 2. 26 5. 87 11. 35
xZnt W P. bolleana 0. 33 0. 42 1. 84 4. 89 13. 83
Stelr:a?nd £t P. tomentosa X P. bolleana 0. 41 0. 70 2. 41 9, 4¢ 16.12

£ 8% P.- tomentosa 0. 29 1.12 4. 04 13. 39 —
B430 0. 56 0. 67 1. 81 1. 62 1. 50
RSkne i @4A P. bolicana 0. 54 0. 75 0.17 2. 14 1. 41
£ P. tomentosa X P. bolleana 0. 46 0.42 1.42 0. 83 1. 08

EH% P. tomentosa 0.71 Q. 27 0. 89 1. 18 =
root B430 0. 07 0. 10 1. 40 3. 69 6. 62
wE  HW®H P. bolleana 0. 07 0. 11 1.19 3.68 6. 90
E#th P. tomentosa X P. bolleana 0. 06 0. 10 1. 29 3. 42 7.33

Na® /Cat + ERQ#H P. tomentosa 0. 07 0. 10 1. 44 2. 90 -—
B430 0. 01 0. 02 0.12 0. 43 0. 75
xrt  BWRH P. bolleana 0. 01 0. 02 0.10 0. 44 0. 97
Smljafa“d EH1h P. tomentosaX P. bolleana 0.0l 0. 02 0.10 0. 43 0. 83

EAW P. tomentosa 0. 01 0. 06 0. 22 0. 66 —
B430 0. 49 9. 06 12. 07 8. 63 8. 78
RScune % P. bolleana 4. 86 5. 25 11.18 8. 32 7. 10
EFWH P. tomentosaX P. bolleana 4. 70 4. 58 12. 62 7. 89 8. B0

E£HH P. tomentosa 6. 74 1.73 6. 61 4. 39 —

RSHF B ZMPIBPH Nat K #0 Ca* " [ s L33 E R EFEME . RSk v A RS n (K KT I
Ca' " iZHMEEEBR  BER P Na" L., AT .Na* /K"l Na*/Ca” " b A R RSk RSca
HER EHEHRTOHBIHEMUNELS . BFAEEAAR, FFEIREAER . BEMERHW
EAEBR. HABNERSRRIR A FHFAE T, AFXHEREB FSREMA . Na" /K" #I Na*/
Ca**HHEH K RSk M RS e HE S HIKAI A WA EHEREAKN N PR EEEHBHAREZR,
B30 M MBI BB . EFHHK . EOGEEME IRE., LHRARHEEIERIERG TR
FHEBEHELRR. WEAEBETHAEN KR Ca* B3R FER . (Tt Na* B9GS54, Wi REE B
ETHREFEN Na* 8L, M A 55K Na" R, o9 Na* BB R K, AR Nat i
FHEOGE RIFERM K MCa "R, XSRENFRSERAAY.,

EHERAWEEHIER . SENZANEEZXLEAX. EFBEECGSHBBEH M B30 HEW
BRIV RATAGR(EABEXHBH X (BABXBHILG) . FEGAREABERERILHE
FTEHWEARKN BRESBR. TERBEIESHEEMNALRB . WEEHIRE, PRARREREX
Bl L HIAT . T2 Fh B30 MR T HEHNBHBRHEL S AN SKEFRE B, A - #HXH
HEFBHLERNA TFREFBERNEABZAE.
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