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Abstract: Effects of different soil water contents on growth and dry matter allocation of four native tree
species seedling on Loess Plateau were studied. The results showed that seedlings of Ostryopsis davidiana
Decne. and Sophora viciifolin Hance had higher biomass under medium drought (50% -55% 6;) than
that of under normal water (70% -75% ©,) , increasing 20.23% and 3.93% respectively, Quercus
liaotungensis Koidz. and Acer stenolobum Rehd. var. megalophyllum Fang et Wu were on the contrary
and their biomass decreased 13.59% and 35.25% respectively. The growth of four tree species seedlings
had been inhibited significantly under severe drought (40% —45% ;). The growth of above- and under-
ground parts of S. wiciifolin was decreased slightly, it had the strongest drought resistance than other tree
species. The growth of above-ground part of Q. liaotungensis was decreased higher than that of under-
ground part under soil drought and its growth was significantly decreased under severe drought. Root-
shoot ratio of seedling had increased with descending soil water content and root-shoot ratio of A.
stenolobum var. megalophyllum added up to 2 under severe drought. The growth speed of O. davidiana is
slow and it probablely has more physiological drought resistance to adapt stress condition.
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Table 1 Effect of soil drought on growth characteristics of four native tree species on Loess Plateau in China"

Bl TREKR g, WO E/mg-om? SUHERVon  PHAK/n PR/ WL
Tree Water content Total biomass Special Single Average length  Average diameter Leaf V\{elghl
species in soil leaf weight leaf area of shoot of shoot ratio
Fom-enB 70% ~75% 0; 9.405a 7.2946a 5.4451a 10.000a 0.264a 0.1452a
50% ~55% 0; 8.126a 6.9630a 4.7088a 7.924a 0.247a 0.1023a
40% ~45% 0, 5.463a 7.1620a 3.5043a 5.442a 0.214a 0.0759a
BEF 70% ~T75% 6; 2.671a 5.6542a 4.2446a 8.015a 0.199C 0.4324a
50% ~55% 6 3.211a 6.4841a 3.2862a 6.605a 0.255A 0.3815a
40% ~45% 0 1.856a 7.5599a 2.2585a 5.042a 0.215B 0.4812a
SLUYiA 70% ~75% 0; 33.521a 6.2683a 3.6460a 37.876a 0.339a 0.3383a
50% ~55% O 34.837a 7.2150a 3.0544a 26.566a 0.308a 0.2795a
40% ~45% 6 10.028b 7.3339a 1.7548b 12.774b 0.195a 0.2363a
LR 70% ~75% 6 20.655a 6.18%4a 8.0224a 4.490a 0.211a 0.1215a
50% ~55% 6 13.375a 5.6172a 4.6735a 4.379a 0.223a 0.1810a
40% ~A45% 0 6.539a 5.4710a 5.4934a 2.814a 0.178b 0.0928a
WFh THEEKE EX: -4 RELL —GRE & CHRIIRE & HWHERZ/ cm HEK/em
Tree Water content Stem Root weight First lateral Second Diameter Length
species in soil weight ratio ratio root lateral root of root of root
KR 70% ~75% 6 0.3194a 0.5354b 17.3a 25.4a 0.164a 35.789a
T 50% ~55% 6 0.2602a 0.6374a 24.3a 12.7a 0.131a 29.366b
40% ~45% 0; 0.2496a 0.6745a 16.7a 22.1a 0.119a 25.791¢
i = 0% ~75% 8; 0.2663a 0.3013a 11.7a 4.2a 0.115a 17.567a
50% ~55% O 0.2412a 0.3773a 10.0a 6.2a 0.134a 20.419a
40% ~45% 6 0.1339a 0.3849a 8.3a 3.8a 0.109a 18.811a
=gk 0% ~15% 0; 0.1937a 0.4680a 16.3a 39.1a 0.377a 35.878a
50% ~55% 6 0.2118a 0.5088a 18.3a 36.8a 0.350a 35.751a
40% ~45% 0 0.1991a 0.5646a 21.0a i1.9a 0.201a 20.885b
T HHE 70% ~75% ©; 0.3481a 0.5304a 22.8a 15.0a 0.209a 31.057a
50% ~55% 0, 0.2316a 0.5873a 16.0a 27.1a 0.234a 33.262a
40% ~45% 0; 0.3359a 0.5713a 15.5a 13.8a 0.200a 25.98%a

D SIS0 B Acer stenolobum Rehd. var. megalophyllum Fang et Wu; JEBRF Ostryopsis davidiana Decne; {3345 Sophora viciifolin Hance; iL%R

Bk Quercus liaotungensis Koidz.

MR KBNS F8 55 PIFRE « =0.01 Al @ =0.05 KF EZFF 8 E (Duncan %)

The same

capital and small letiers indicate no significant difference at @ =0.01 and a =0. 05 levels respectively (Duncan test).
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Kt 203448, Acer stenolobum Rehd. var. megalophyllum Fang et Wu; [E
¥EF Ostryopsis davidiana Decne. ; E1§l|7E Sophora viciifolin Hance; i
Rk Quercus liaotungensis Koidz. 8 [W#/NE FHERIE o =0.05
KF +ZRAREE (Duncan %) The same small letters indicate no

significant difference at « =0.05 level (Duncan test).

1 TIRFEX4 Wi L BEMEHRM

Fig. 1 Effect of soil drought on above-ground part biomass of four
tree species

TEM BT RE(EREFHN) . 5EEKDH
o HETETELYETLHTR20.77% , EE+
BT ¥H TR 60.97% , T 2 X & R 22 Y
A D AN I PN R ELY N P AT
ETE TR BRI GLARBR K 40380 R 4R
To SRFAE Y E SRR A T R
FEflk, SEEAK ML, BEETET, HAEYERIRE
B R BRI AR AR, B/ N R 4 34, 7 2 B
@A 65.89% , AR MR BE R /IMRIR il ARk . L RITE |
FRBRT KM 415, EFETET, RETHEA
et YR A BTN, fe AR B RE R E B KA T
HM7T 14.63% HERARE ASEETE MY
EZREE RATETENANENERILEES
-2
2.2.2 WTHRAMEHNTL BWEEMALEKER
HEMB T ERMSE, R ES LH0KS5 BA RN
A F TR AR RER R 2 MK RVE F I, LA
A B Y HARWTEE" , WK 4 a7 I, 7
KAFZFGTENMB TR ERAEEDEER,
EEAKSHEE TR IRFEM T HREDEERS
BEKE, FETRETEFEIRBEKTE. K4
ML T EY RS LK EE
BEIEMX, MEREMERETETETRETRER
L HAE R MR ER R, EhETREER
KT, R T HAEYREZFAEE HS
HETEMHEEREE, SHMMMHLHEER.

g12.0 a
£10.0 a
@™ 8.0
gﬁ 6.0
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KM H0Z4ME Acer stenolobum Rehd. var. megalophyllum Fang et Wu; [§
T Ostryopsis davidiana Decne. ; FIJI4E Sophora viciifolin Hance; 1T
¥k Quercus liaotungensis Koidz. MR A /NG FEFERTE « =0.05
K FZERAEZE (Duncan #35) The same small letters indicate no

significant difference at o« =0.05 level (Duncan test).

2 ITBTEXNIRHEEYRARNE
Fig. 2 Effect of soil drought on stem biomass of four tree species
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e M 22, Acer stenolobum Rehd. var. megalophyllum Fang et Wu; B
¥&-F Ostryopsis davidiana Decne. ; F 3§48 Sophora viciifolin Hance; 1L
ZiMk Quercus ligotungensis Koidz.  AH 8] HINEFBERE a=0.05
K b #&BA 53 (Duncan Ky 3) The same samll letters indicate no
significant difference at a =0.05 level ( Duncan test).

3 1IWT S 4 @ EnBHRR
Fig. 3 Effect of soil drought on leaf biomass of four tree species
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KB43R Acer stenolobum Rehd. var. megalophyllum Fang et Wu; JiA
¥ T Ostryopsis davidiana Decne. ;5 FARAE Sophora viciifolin Hance; X
25k Quercus liaotungensis Koidz.  #8 R /NG FERFERTE a=0.05
K L £BA B E(Duncan #3) The same small letiers indicate no

significant difference at o =0. 05 level (Duncan test).

Bs5 THTEM4 A TR/ YR RN
Fig. 5 Effect of soil drought on shoot-root ratio of four tree species
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F I 40 ZIH Acer stenolobum Rehd. var. megalophyllum Fang et Wu; ;A
¥ Ostryopsis davidiana Decne. ; EI%II4E Sophora viciifolin Hance; il
ik Quercus liaotungensis Koidz. HEBNPNEFRERE =0.05
KF L2 KA B E(Duncan ¥%;) The same samll letters indicate no

significant difference at a =0. 05 level (Duncan test).
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Fig. 4 Effect of soil drought on under-ground part biomass of four
tree species
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FH-£ Z4H] Acer stenolobum Rehd. var. megalophyllum Fang et Wu; [§
¥&F Ostryopsis davidiana Decne. ; HHI4E Sophora viciifolin Hance; i1
M Quercus ligotungensis Koidz. A5 [F] H/NEFEEFRRNE a =0.05
KF FZEBEAFZE(Duncan £ 4) The same small letters indicate no

significant difference at o =0.05 level (Duncan test).

6 THFRE¥4WHBEYROTEME
Fig. 6 Effect of soil drought on total biomass of four tree species
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