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Distribution, Uptake and Transport Characteristics of
Populus euphratica lons at Different Leaf Phenological Stages and
Their Relationship with Soil Salinity
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Abstract: In order to clarify the ion distribution, absorption and transport law of Populus euphratica, To
explore the physiological mechanism of P. euphratica adapting to saline environment, P. euphratica in
different leaf (leaf phenological stages, leaf laying period, leaf maturation stage) was taken as the research
object, the soluble salt ions in various organs were determined and the characteristics of ion absorption,
transport and distribution were analyzed. Combined with the soil salt under the forest, the relationship be-

tween the ion distribution of P. euphratica and soil salt was discussed. The results showed that: With the
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changes of leaf phenological stages, P. euphratica meets the needs of growth and development as well as
the adaptation to the environment through the difference of ion absorption, transportation and distribution
rules. (1) The ability of selective absorption of K™, Ca®" and Mg”" by roots increased firstly and then de-
creased with the changes of leaf phenological stages, and most of them were in the rapid leaf development
stage as the highest, which was just the opposite to the change trends of total salt and Na™ and Cl~ con-
tents in soil. (2) With the changes of leaf phenological stages, the transportation capacity of ions from
root to trunk and juvenile branch to leaf presented the opposite trend of first decline and then rise, and
most of them were in the rapid development period of leaf as the lowest. (3) Na™ and K' contents in dif-
ferent organs changed little during the leaf developing process but increased significantly during the leaf
maturation period, in which the content of Na" in root was the highest and that of K" in leaf was the high-
est. The contents of Ca’" and Mg”" in leaves and roots generally increased with the changes of leaf pheno-
logical stages. (4) The correlation between organ ions and soil ions of P. euphratica in the leaf phenologi-
cal stages is as follows: In the embrtonic stage, the ion content of each organ is less affected by soil salt,
and the correlation between indicators is mostly insignificant; During the leaf laying period, Na' in roots
positively correlated with soil ions, while K* in young branches and main stems negatively correlated with
soil ions. During the rapid development of leaves, Mg*" in young branches and Na™ in roots were positive-

ly correlated with soil ions. The ion content of each organ was less affected by soil ions during the leaf

maturation period.

Key words: Populus euphratica ; ion absorption; ion transport; leaf phenological stages; soil
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Table 1 Soil water and salt content of P. euphratica forest at different phenological stages

H#A-H) Eot N % Tk E
Date Pﬁjr?fd Total salt/ EC/H%rT:FSim) pH Moisture

(Month-day) (g/kg) content/ %
3-27 B 2F ] Embryonic stage 3.59740. 545a 0.736+0.092a 8.5134+0.023ab 10. 288+0. 616b
4-26 JEM ] Leal laying period 1.649-+0. 153h 0.37740.022h 8. 46240.026b 11. 9050, 675ab

M Y2
6-09 ﬂfﬁ“fﬂﬁiﬁﬁ,ﬁ;ﬁ 3.96440.73a 0.89840. 124a 8.65240.084a 11.87840.707b
Rapid leaf development

7-23 I F U Leafl maturation 3.72340.406a 0.76140.071a 8.20340.037c 14.351+0.729a

T FF A /NE T BE 7R 3K 3 R AR R R P45 ) 2 8] 22 53 i 3% (P<<0. 05), T,
Note: The different lowercase letters in the same column indicating that the difference between soil water and salt factors among different

leaf phenological stages is significant (P<Z0.05). The same as below.
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Fig. 1

euphratica forest at different phenological stages

Ion content of different soil layers under

Table 2 Average ion content of soil layers in P. euphratica forest in different phenological stages g/kg
i Period Na© K" Ca?" Mg HCO, clr SO?
Bﬂl/ji.'hg:j 0.30740.04ab 0.02740.002ab  1.562+0. 14a 0.212+0.04b 0.283%+0.01a 0.778+0.13a  0.88540.09ab
Embryonic stage
I
}%1-;’["1 . 0.185+0.01b 0.020=0.001b 0.698=+0. 04c 0.270=£0.05b 0.298+0.02a 0.216+0.01b  0.644=40.05bc
Leaf laying period
E+mgﬁﬁgﬁ 0.4354+0.08a 0.032£0.004a 1.12940.18b 0.611£0. 14a 0.177+0.01b 0.558+0.11a 1.16540.18a
Rapid leaf development
I A . - . . X -
0.25740.02b 0.02620.002ab  0.72540. 08c 0.5232£0. 06a 0.2652£0.01a 0.568+0.07a 0.485740.05¢c

Leaf maturation
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Table 3 Ion content of each organ of P. euphratica at different leal phenological stages g/kg
BT i} 44 R AR E Eh Ak ity
Ton Period Roots Trunk Old branches Young branches Leaves
i 2 Embryonic stage 0.46+0.06Ab 0.21+0.03ABb 0.13%0.01Bb 0.00+0.00 0.00%£0. 00
JEM Leafl laying period 0.33+0.06Ab 0.15+0.01Ab 0.10%0. 02Ab 0.22+0.016Ab 0.14%+0.02Ab
|
e Rapljigift%ii&f}%ient 0.31+0.06Ab 0.23+0.01Ab 0.0940.01Ab 0.13+0.01Ab 0.25+0.01Ab
R R Leafl maturation 4.3540.23Aa 1.6640. 04Ca 1.0040. 10Da 1.4540.11Ca 2.22%0. 36Ba
Wi 2£ 1 Embryonic stage 0.297+0.02Ab 0.24+0.01Ab 0.2040.01Ab 0.00740.00 0.0040. 00
JEI 8 Leaf laying period 0.3240.01BCb  0.2240.01Ch 0.26+0.01BCb  1.1440.04Ab 0.82-£0. 02ABb
+
K Rzlpﬂzill?fiiiﬁﬁfﬁienl 0.2840.07Ab 0.2140.02Ab 0.324+0.02Ab 0.7140.03Ab 0.73+0.02Ab
Y Leaf maturation 3.73£0.47Ca 2.3940. 14Da 2.68+0.10Da 5.29+0.11Ba 7.58£0.75Aa
i Z£ 8 Embryonic stage 4.7140. 23Ac 3.53+0. 28Ac 3.48£0.59Aa 0.00=£0.00 0.00=£0. 00
JEM Leafl laying period 8.96+0.77Ab 7.92+1.04Aa 4.09+0. 89Ba 7.0740.63Aa 8.44+1.25Ab
L2+
ce Rapizi?l%iiﬁéﬂent 12.354+1.92Aa 3.92+0.01Cbc 6.41+0.84BCa 7.154+1.56Ba 12.23+1.56Aa
- 3] Leal maturation 12.10+1. 88Aa 6.56+0. 84Bab 4.5440.67Ba 5.11£0. 80Ba 11.45+1.72Aa
i 2£ ] Embryonic stage 0.92+0.12ABb 1.8040.29Ab 1.0140. 22ABb 0.00-+0.00 0.00-£0. 00
JEIF I Leaf laying period 3.5140.51Aa 2.0140.40ABb  1.7040. 45Bb 3.5140. 76 Ab 3.1540. 19ABa
24
Ve Rapﬂgigﬁiiﬁﬁliicnt 3.1540. 49BCa 6.7840.74Aa 4.28+0.94Ba 3.1840. 50BCh 2.3640.03Ca
- i 33 Leal maturation 3.097+0. 48Ba 3.1840.77Bb 2.3740.02Bb 5.45+1.13Aa 3.89+0.79ABa
i 2£ 3 Embryonic stage 4.99+0. 44Aa 4.83+0.26Aa 2.46+0.25Ba 0.00+0.00 0.00=+0. 00
JEMIY Leal laying period 3.4640. 39ABb 3.6540. 33ABbc 2.3540.37Ca 4.254+0.18Aa 3.3940.36Bb
e Rﬂ;ﬂi;‘?}iﬁﬁiem 2.8140.24Ab  3,03+0. 18Ac 2.5640.34Aa  3.1140. 12Ab 3,080, 32Ab
A A Leaf maturation 3.40£0.27Ab 4.112£0. 30Aab 3.09£0. 24Aa 3.9240.5Aab 4.37£0.35Aa
] ZF ] Embryonic stage 0.88+0.10Ab 0.52+0.04Ab 0.9440. 08Ab 0.00+0.00 0.00%£0. 00
JEI ] Leaf laying period 1.9640. 15Aa 1.4540. 09Ba 1.26+0. 24Bab 2.0440.31Aa 1.70£0. 11ABa
“ Rapﬁziﬁiﬁﬁﬂem 1.8440.22Aa 1.4840. 14Aa 1.5840. 26 Aa 1.7140. 13Aa 1.784+0. 26 Aa
I #] Leaf maturation 1.98+0.18Aa 1.39+0. 13BCa 1.0540. 08Ch 1.1840. 05BCh 1.5440. 20ABa
i 2£ ] Embryonic stage 4.92+1.45ABb 9.024+1.89Ab 9.224+1.11Aab 0.00+0.00 0.00+0.00
JE - Leaf laying period 10.8142. 24Aa 10.724+1.98Aab 8.69+2.35Aab  10.72+2.49Aa 9.81+2.94Aa
SO} Raljﬁgiﬁﬁﬁfﬂcnt 8.734+3.06BCab 14.71+1.80Aa 14.1642. 45ABa 9.36+2.26ABCa 8.12+2.72Ca
I #] Leal maturation 10.0641.06ABab  10.87=+1. 34ABab 7.13+£0.90ABb 6.4541.38Ba 12.28+2.31Aa

TE A — 8 T ARF/NG T8 378 7R W R 4 10k 9 2 18] 46 L AR AR R 30 22 57 3 TRl — IR M 0 R 7 R 5 5 B 3R 76 45 28 B 2 18D B 22 5 I 3%

(P<C0.05),

Note: The different lowercase letters in the table indicate that the soil index factors are significantly different between different leaf phenological sta-

ges under the same organ, and the different uppercase letters indicate that the differences between organs in the same leaf phenological period are signifi-

cant (P<C0.05).



12 4 WE TR L 45 A (5] JR I 0 5 00 W A% 8 T O3 A L WSO I SRR L SR R 2123

B2 A 8 E R Na' JHCO, & &, IR
MW—FT B2 FREEH, P Na” HCO, &
i, H¥ W& T ash i, H s FES
WEEA ER AAEE(P>0.05),
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Different lowercase letters on the column indicate that there are significant differences between different leaf

phenological stages of the same organ; Different capital letters indicate significant differences between different

organs during the same period (P<Z0.05). The same as below.

Fig. 2 Differences in ion ratio of different organs of P. euphratica at different phenological stages
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