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Abstract; Leaf vein plays an important role in maintaining leaf water state and photosynthetic capacity. Knowledge of the
variation in leaf vein traits along the environmental gradient is helpful for us to explore the plants’ adaptive strategies to

environmental changes from the perspective of plant physiological structure. In this study, we selected 10 sampling sites
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from east to west along the water and nutrient gradients in the middle of the Loess Plateau, which covered the three
vegetation types, including forest grassland, typical grassland and desert grassland. In total, the leaves of 519 plant species
were sampled and their leaf vein traits were measured, including vein length per leaf area ( VLA, mm/mm’) , vein diameter
(VD, pm), and vein volume per leaf area (VV, pwm’/mm’). We aimed to explore the relationships among three leaf vein
traits of different leaf vein types (i.e., reticulate vein, parallel vein and single vein) and their variation along environmental
gradients. The results showed as follows: (1) In Loess Plateau, the VD and VV increased with the decrease of longitude,
while VLA did not change significantly along the longitude (P>0.05). (2) In plants of different leaf vein types, the
negative correlation between VLA and VD was only found in reticulate vein and parallel vein, the positive correlation
between VLA and VV was only found in reticulate vein. However, the positive correlation between VD and VV was found in
all leaf vein types. (3) As the longitude decreased from east to west, three leaf vein traits of reticulate vein plants
significantly increased (P<0.01) , but these variation trends were all weak (R’ =0.02—0.07). For parallel vein plants,
VLA did not exhibit significantly trend along the longitude (P>0.05), while VD and VV decreased significantly as the
longitude decreased (P<0.01). However, there were no significantly longitudinal patterns in the three leaf vein traits of
single vein plants (P>0.05). (4) Vein type was the main factor driving the variation of leaf vein traits, with 27.84%—
62.25% of the total variation explained. Among the environmental factors, the influences of soil factors, especially soil
moisture and nutrient content, on the three leaf vein traits were greater than those of climate factors (0.54%—2.91% vs.
0.02%—0.77% ). The results indicated that different leaf vein-type plants usually had different adaptive strategies.
Therefore, the effect of leaf vein types should be taken into consideration when studying the response and variation of leaf

vein to environmental changes in the future.

Key Words: the Loess Plateau; leaf vein types; leaf vein traits; water and nutrient gradients
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x1 DESHEXER
Table 1 Information of sampling sites
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Sampling Plot /EH& fiBZ %E{ Mean Mean Vegetation ~ Species  Climate belt ﬁ‘@ﬂl .
Jocation umber Altitude/m  Longitude Latitude annual AaAnmfal - umber iype Dominant species
Temperature/C  precipitation/mm
g HTO! 804 113.36 36.29 11.85 563.88 PR 61 K ¥R BT R
TS HIT02 894 112.29 35.99 9.96 59118 BRI 63 ER RO NEES RV
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Fig.3 Measurement of leaf vein traits in plants with different vein types
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A, bk VD AT VV 78 SRR EE B K (CV 4351 0.5 F110.92) |, SEATRKIY VLA ZE R R K (CV =
0.44) .
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Table 2 Data description of vein traits of different vein types

Pk ok I 2T SRR AR
Taits Vein type Number N Mean+SE Minimum Maximum Coefficient of
Min Max variation CV
ik (VLA) TR ik 437 11.87+4.06a 4.12 26.60 0.34
Vein length per leaf area/ ATk 71 9.12+4.03b 3.03 17.87 0.44
(mm/mm?) Pk 11 1.94+0.33c¢ 1.07 2.26 0.17
Eoeil 519 11.29+4.34 1.07 26.60 0.38
-k EAR (VD) AR ik 437 15.04+5.35a 5.27 48.20 0.36
Vein diameter/pum AT K 71 51.02+23.50b 17.46 134.57 0.46
Pk 11 113.39+57.05¢ 34.99 223.88 0.50
RS 519 22.05+22.25 5.27 223.88 1.01
7 AU PR (VYY) AR ik 437 22.32+18.12a 2.53 217.37 0.81
Vein volume per leaf area/ ATk 71 199.77+137.21b 12.72 655.00 0.69
x10°( pm?®/mm? ) Btk 11 237.37£219.07¢ 21.12 730.18 0.92
R 519 51.15+90.62 2.53 730.18 1.77
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FRAS [ I kS AY (AR P AR A7 AE (] 4, P<0.01) |, BPR N EE 2 [ 30 A7 75 35 25 57 (P<0.01) , Hid R Bk i)
R MTAT IR #ER BB/
3.3 [ BRBRE Y BRI 2 B i AR AL
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(P=0.76) , TESRAHKAEY) D, =Bt PRPEIRIT 2 BRI B 2 (P>0.05)
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B K E AR AT IR E 25 30.15% .67.90% F11 56.96% , FEA ST RN H | - kA R X 4R AR S5 1) it
e de 22, Horp X IOk B 5 1 B /)N (28.74% ) |, 1T X6 I Jok T A28 AR5 i e K (62.25% ), 338 IR i ¢ 1 i
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