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Abstract ; In order to expound the law of altitude differentiation of leaf traits of Zanthoxylum planispinum var. dintanen-
sis plantation, to explore the adaptation strategies in different altitude habitats. This study measured nine leaf traits such
as leaf thickness, specific leaf area and leaf total nitrogen, and eight soil chemical indexes such as organic carbon, total
nitrogen and total potassium that aim to analyze the correlation of leaf functional traits of Z. planispinum var. dintanensis
and its differentiation with altitude. The results were as follows: (1) With the increase of altitude, the specific leaf area,
leaf total phosphorus and leaf total potassium of Z. planispinum var. dintanensis increased first and then decreased while
leaf dry matter content, leaf total nitrogen and leaf organic carbon decreased first and then increased gradually; and leaf
thickness, leaf area and leaf water content increased gradually. (2) There was a significant correlation between the leaf
functional traits of Z. planispinum var. dintanensis. Leaf total nitrogen had a significantly negative with total phosphorus
in leaves, significant positively with leaf thickness. Leaf dry matter content has a significant inhibitory effect on specific
leaf area and leaf water content. (3) The effect of soil factors on the leaves of Z. planispinum var. dintanensis was availa-
ble nitrogen > available potassium > organic carbon, while other soil factors had less effect on it. This study indicates
that Z . planispinum var. dintanensis mainly enhances the ability to acquire resources and resist external environmental
stress by enhancing defense function traits and coordinating leaf nutrient content survival strategies. It has a strong de-
pendence on soil nutrients, and its drought adaptation is drought avoidance. This study provides a scientific basis for the
rejuvenation, high yield and stability of Z. planispinum var. dintanensis plantation and ecological restoration in karst
rocky desertification area.

Key words: dry-hot valley, rocky desertification, Zanthoxylum planispinum var. dintanensis plantation, leaf functional

traits, altitude differentiation
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Table 1  General characteristics of sample plots
. N N " 13 |5 pr BR R . ] Tx;r S A e
PRt R LI gjl;ﬁJ;kE Plﬂz*ﬁ&;gt A :Fyﬂ:}kmh igh A'q:i,jﬁmBi
Samplc pl[)t Al[itude( m) Longi[udc and lati[ud(—; Soll thickness anlting d ens”l y verage tree elg] t verage crown
(em) (plant + hm™) (m) (m)
105°38'15" E
YDI 582 5r 3016 N 15 2500 22 2.5
105°38'35.5" E
YD2 670 25039723 2" N 25 2 000 4.2 2.9
105°39'5.2" E
YD3 722 25939737 4" N 20 1 600 2.8 2.3
105°39'5.2" E
YD4 814 25930743.2" N 22 2 000 2.5 2.8
105°39'34.2" E
YDS5 877 25940'2.6" N 18 2778 2.1 2.1

TE: YD AURM

Note: YD means sample plot.
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R A = A A (1R o e o N ) R 3
I T S R AR B RRAE, IR TE YD2 ~ YD4 |
YD2~YD3,YD3,YD4 ik % &z = K iF | AR
YD1~ YD4 i FRAE YD1~ YD3 L& 2% 5,1
B4 1) T s T8GR, e KABAE YDS 5 i T 9 5t %
i A A ML SRS B
212t R e R AR X R HRHIEES
M R A AU T B A GG R (P<0.05, R
[F]) , 502w 5% & 25 0 A G 6 R (P<0.01, F
[A]) 5 b T AR 5 i R K R 2 ) 5k 2 3 i
N, 55 T BT A O R DR S5 e R A
B3GR AR 3 i 7 B KR 5 it i

T 22 (8N Sl VR 08 5 HE At i R T RE R )
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Different lowercase letters indicate that the same traits are significantly different between different altitudes( P <0.05). The same below.
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Leaf functional traits of Zanthoxylum planispinum var. dintanensis in different sample plots
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Table 2 Correlation of leaf functional traits of Zanthoxylum planispinum var. dintanensis

LT LA SLA LWC LDMC LTN LTP LTK LOC

LT 1

LA 0.898 = 1

SLA -0.606 -0.223 1

LWC -0.658 -0.399 0.897 = 1
LbMC 0.661 0.405 —-0.893 =1.000 s 1

LTN 0.888 = 0.753 -0.474 -0.369 0.368 1

LTP —.978 s -0.797 0.701 0.682 -0.682 -.926 = 1

LTK -0.814 -0.554 0.844 0.731 -0.729 -0.694 0.844 1

LOC 0.048 -0.092 -0.545 -0.739 0.74 -0.347 -0.028 -0.261 1

T LT. W7 )RR LA R SLA. [ LWC. i & K3, LDMC. M4 Bt & it ; LTN. 4% LTP. M4 #;
LTK. 24 ; LOC. MLm=+ FARTE P<0.01 K (XU) b REAI, = RRTE P < 0.05 KF (M) _EBFAHL,

Note: LT. Leaf thickness; LA. Leaf area; SLA. Specific leaf area; LWC. Leaf water content; LDMC. Leaf dry matter content;
LTN. Leaf total nitrogen; LTP. Leaf total phosphorus; LTK. Leaf total potassium; LOC. Leaf organic carbon. #* means significantly corre-
lated at the P < 0.01 level (both sides), * means significantly correlated at the P < 0.05 level (both sides).
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4 2016; M BHAE %, 2018) , YD1 ~ YD4 S fi 25y
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mm) WA UK G5, R WML E R, A
O T Y AL R A (X4 £ 4, 2012)
TR 2 /S e 2 AR R, it
A0 o W T R T v S AT 3 o 4 Tl D) A
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Fig. 2 Comparison of soil nutrient contents in different sample plots
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6.0 —» HIRET Soil factors .
—> MR IEEMIR Leaf functional traits !
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RDA 2(10.27%)

|
g
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-10.0 5.0 0.0 5.0
RDA 1(87.31%)

LT. "M HJEE; LA, M1 ; SLA. b, LWC. nf
F k3, LDMC. M4 i & & ; LTN. i4%(; LTP. i}
4 ; LTK. 4480, LOC. M F 4 HLEk; STP. + 348,
STN. + 3 4 &(; STK. + &4, SOC. + A Pk,
SAN. THEHELA; SAP. TR ; SAK. THEHSA,
LT. Leaf thickness; LA. Leaf area; SLA. Specific leaf area;
LWC. Leaf water content; LDMC. Leaf dry matter content;
LTN. Leaf total nitrogen; LTP. Leaf total phosphorus;
LTK. Leaf total potassium; LOC. Leaf organic carbon;
STP. Soil total phosphorus; STN. Soil total nitrogen;
STK. Soil total potassium; SOC. Soil organic carbon;
SAN. Soil available nitrogen; SAP. Soil available phosphorus;
SAK. Soil available potassium.
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Fig. 3 RDA two-dimensional ordination diagram of the
relationship between leaf functional traits of

Zanthoxylum planispinum var. dintanensts

and the soil factors
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