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Abstract; [ Objective ] The coupling relationship between undecomposed leaf litter traits and water
conservation ability of 11 major tree species in Northeast China was explored, and their water retention and
water loss processes were analyzed, in order to provide theoretical basis for clarifying the water conservation
ability of main tree species in this area. [ Methods] A total of 11 common tree species in Northeast China
were used as the research object. The water holding and loss characteristics of undecomposed leaves were
determined by indoor immersion and water loss experiments, and the physical and chemical properties of
12 kinds of leaves were then determined by vernier calipers, scanners, elemental analyzers, Klason method,
and concentrated acid hydrolysis sugar determination method. The relationship between leaf traits and leaf
water conservation ability was analyzed using regression analysis. [ Results ] The maximum water holding
capacity, effective retention capacity, water loss ratio, and water loss rate of undecomposed litter of
11 species showed significant differences (»p<C0.05). The maximum water retention rate in descending order
was Tilia mandshurica s Betula platyphylla, Tilia amurensis, Larix gmelinii » Fraxinus mandshurica ,
Juglans mandshurica » Quercus mongolica, Populus X canadensis, Pinus sylvestris var. mongolica » Pinus
koraiensis, Picea koraiensis, and it was significantly positively correlated with the specific leaf area. In
addition, there was a significant negative correlation between leaf thickness and leaf shape index (p<C0.05).
At 24 h, the water loss rates were (from low to high) Picea koraiensis, B. platyphylla, T. amurensis,
T. mandshurica s Pinus koraiensis, Q. mongolica, F. mandshurica, Populus X canadensis, Pinus
sylvestris var. mongolica, L. gmelinii , and J. mandshurica. The water loss rate was significantly positively
correlated with leaf length, specific leaf area, and rough degree (p <C0.05). [ Conclusion] Specific leaf
area was the most important leaf character affecting water conservation ability of undecomposed leaf
litter, followed by leaf length, leaf thickness, leaf shape index, and roughness. T. mandshurica, B.
platyphylla, and T. amurensis are tree species showing an excellent water conservation capacity of
undecomposed litter.

Keywords: undecomposed litter leaves; leaf traits; water retention; water loss; water conservation
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Table 1 Leaf litter characteristics of different tree species at study area
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FHE(Betula platyphlla) 71.57+1.76%  53.71+£1.55¢  0.1240.00°  1.34£0.13¢  206.82+25.16*  55.58410.70¢ 0
% Bk (Quercus mongolica) 148.334+6.23" 79.98+4.87"  0.1740.00¢ 1.8940.19¢ 152.29420.66¢  44.61+£11.11" 0
WA (Tilia mandschurica) 87.931+4.97¢  83.47+4.33" 0.1540.00% 1.0540.10d 181.80+22.88¢  55.61+10.73¢ 2
KM (Fraxinus mandshurica) 118,24 4.47° 44,98£1.93°  0.13£0.01%  2.664:0.35¢  197.44£21.36" 65.52+11.32" 1
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Fig.3 Relationship between leaf litter water loss rate, water loss rate and water loss time of different tree species
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Table 2 Correlation between water retention and water loss characteristics of leaf litter and time
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WES Fros, 11 B R R @ 8 i QK3 0.68,0.71) s (H 5058  F R B 5 5. A 28 & K %

FE5MK(E 5a) A8 5e) JHUBERE B (K 52)
B FE NI A OE K & (H Pearson’s R 43 %14 0.66,

CHEN&E C/N KRR
E%%/\O

LR éi%i’ﬂjf



52 K PR REE R 544 %
T 260 b 26 - 4
- L - 5F - 5+ - 5F
w57 Reg.66 42 R=0.40 -+ o $ R=-0.34 b o2
%) 4 7002613 %) 4r  p=0.22 %’ 4+ p=0.31 %’ 4+ p=0.72
oy N N =
B 34 w31 3 } 4 B st
o G+ | o ow | |
R K 1l K 1| K 1|
0 50 100 150 200 0 20 40 60 80 100 02 04 06 08 0 20 40 60 80 100
HK/ecm M % /cm i JE/mm LSIZEE
o e S0 Tep e 2o b
ST peges + w3 R=0.38 4w ST + T ST +
2 p=0.020 14 24t p=02s @ | R0 & Ry
< 4t < p=0. i; 4+ p=0.0135 < 4+ p=0.73
) 4 Y ) 2 .
o3t } B _"+ M3 B3|
% 2, R ' Y gt
% 2r N N 2 ~ 2t
B 1t w ® 1l " 1t
0 100 200 300 400 45 50 55 60 65 70 0 0.5 1.0 1.5 20 42 46 50 54
EE - T AR B EKE% HH e R CEE/%
LY = o j =0 kK = 9 1
- A T St =~ 5| R=-0.12 -
@ 3 R=0.48 o2 Tt R 230 07 4 @ 5 _ $
%0 p=0.13 % 41 =0.43 % % R=0.26
< 4t < P+ . < 4t < 4 p=0.44
N N N N
W 3 % # 3f 5t % 3 +
# 8 | = \ﬁ_*,;*i. & )/{}f*/*
% of % s b %, # % 2
K SR ® 1| « 4 £ ¢ 4
Q 1F Q Q 11 ﬂ 1+
05 1.0 15 20 25 20 60 100 140 10 20 30 40 10 30 50 70
NEE/% C/N KRR EEE/% YR EE/ %

5 BAEHBEERKERN—TLERAXR

Fig.5 Linear regression relationship between leaf litter characteristics and water loss rate
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