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Seedling recruitment in desert riparian forest following river flooding in the

middle reaches of the Tarim River
ZHAO Zhenyong” , ZHANG Ke, LU Lei, ZHOU Shengbin, ZHANG Hui

Key Laboratory of Oasis Ecology and Desert Environments, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi
830011, China

Abstract; Desert riparian forest is an important vegetation type of inland river valleys in the arid zone, and dominates the
structure and function of riparian ecosystems, as well as the landscape vegetation patterns. The occurrence and development
of riparian forests are closely related to river runoff, while stand composition and distribution patterns are affected strongly
by the hydrological regime of rivers. Riparian forests commonly proliferate on initially bare flooded surfaces. Flooding was
found to have an overriding effect on riparian plant communities, and riparian ecosystems in arid regions exhibit shifting
patterns of vegetation in response to periodic flooding. Desert riparian forest dominated by Populus euphratica has a
centralized distribution in the Tarim River Basin, China, with highest abundance in the middle reaches of the Tarim River.
In recent decades, desert riparian forest has been degraded severely in the lower reaches of the Tarim River, in part owing
to alteration of natural flow regimes and suppression of fluvial processes. The flooding control violates inherent laws of
riparian forest development, and consequently natural regeneration of riparian forests is checked. Extensive efforts have
been made in recent years to restore riparian forests by regulating the hydrological regime according to natural flow regimes.
Riparian forest rehabilitation and stability primarily depend on whether the dominant species regenerates successfully.
Therefore, P. euphratica plays an important role in rehabilitation of natural riparian forests. Populus euphratica can
reproduce both sexually and vegetatively. As sexual reproduction is important to maintain intrapopulation genetic diversity,
investigation of seedling recruitment is critical for effective forest conservation. In most riparian plant species, such as P.
euphratica , adult individuals mainly depend on groundwater to exist, while seed germination and early establishment are
always related to surface runoff. Seedling establishment is an important life-history phase of floodplain plants in relation to

drought stress. While distribution, community composition and structure have been the subject of considerable research,
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few studies have investigated the contribution of flooding to riparian forest establishment. With the objective of verifying
whether the relationship between seedling establishment and flooding could explain the spatial pattern and community
dynamics of riparian forests, in this study the species composition, quantity, diversity and growth status of seedlings were
compared in three habitats, namely floodplain, forest floor, and forest gap. Field investigation of seedling recruitment after
flooding was carried out from June 2008 to August 2009 in the middle reaches of the Tarim River. Seedling recruitment
mainly depended on flooding, with no seedlings developing in the sample plots that had not been flooded. Flooding reduces
soil salinity and represents a combination of temporal and quantitative water supply for both germination and growth of
riparian plants such as P. euphratica. The seedling density and species diversity on the floodplain were distinctly higher
than those in the other two habitats in the seasonally flooded area. Light availability was a critical factor influencing the

level of seedling recruitment. High illumination promoted seedling recruitment and the accumulation of biomass.

Key Words: Tarim River; flooding; desert riparian forest; seedling recruitment
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Fig.1 Soil water content dynamic change in different habitats
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Table 1 The seedlings recruitment investigation in flooded areas in the middle reaches of the Tarim River
T A B
Floodplain Forest floor Forest gap

v v

YIF Species

1 534 Populus euphratica

2 oK AAAE Myricaria platpylla Batal.
3 ZRBMI Tamarix ramosissima

4 WA Tamarix hispida

5 JEFEEEMN Tamafx leptostachys

6 BIRMIFL Lycium ruthenicum

\/
\/
\/

<L AL <L

7 YH Elaeaanus oxycarpa

8 S840 Halimodendrom halodendron
9 KR HH Glyeyrrhiza inflate

10 BEM- 9% 5E ] Alhagi sparsifolia

<
<
L <L

11 4% Halogeyon glomeratus
12 E4E4¢ Karelinia caspica

13 BF4b Inula salsoloides

14 KM-F1 R Poacynum hendersonii

<

15 /N8 Cirsium segetum

16 “F B2 Cynanchum auriculatum

17 /N#E Aeluropus pungens

18 35 B3¢ Salsola sp.

19 BEEWTF Calamagrostis pseudophragmites
20 JK#% Populus pruinos

21 A% Taraxacum sp.

LA ALK

SR A R B, K i B A T TR AR SEAR R R A AR R (FR 1) T i DA b B
1 AR SR TE AR 21 B, 4008 T 10 B 18 &, LA 24 B TRAR R AEY) y 32, 7018 I DX 0 78 A5 oK e L B4R
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B, 3 P A BE AU Margelef 1 Shannon-Wiener $5 503417 7F 1 35 25 5 (P<0. 05) , 45 T 45 535 L] 2 ¥
Ko VA EGETHHRIITHrER R I  T) 18 ME A ARS8 I 1 Tl B AR 0 W R 2 8 B8 il R AR b 2 R R R 1
PR A AL

YrFh Z REPERE AL S W AR B B i, 7E RIEKERIE FR A5 0F T, DG BR AT R 52 e 522 Ve 50 R i 1) i 22
IR, WA R SRRl ARG B, ARG EN AR B, AR B 5 e I B A . MO %
PFRIXT LR T 1B MR > ARER > AT, TP A e Hiods 22 0t el T8 BERR L > ARBR > AR fa#i iX —

http ; //www. ecologica. cn



3326 A E = 31 &

FERREE b Sl 1 A RN R Rl S AR AT X
R T SR, AT AR L 114 52 4 ' B 2 1 B B s ML 3K
Ko AL FEARER AR K A ARAIE Y S5 08 T L IR AT B2
B SRS AR v R A Y R BRI &R
2.4 B XL FA N E K2R
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2.54) B/m? FRBEHYZ K (0. 1020. 05) Be/m*, Ak T Fig.3 The difference in the diversity indices of the seedlings in
HE'i//I\ ’ %7(0 0940. 02) Hﬁ/mz( %:2 2) ’ {ﬂ@i{xﬁéﬁ$ﬁ@]—@ﬁ$ flooded areas in the middle reaches of Tarim River
o758 3 R AR R AR 173 £ 0 156 £% .

m Margalef
o Shannon-weiner

Index

Plot
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Table 2 Comparison of ecological indices of Populus euphratica seedlings in flooded areas in the middle reaches of Tarim River

LA R T2 A

Feit B v EURIR /% . N KR/ cm RE/em ETH/ ¢
Hi % B2/ (Bk/m*) . .

Plot Occurrencefrequency o . Plant height Root length Dryweight
Seedling density

&R Floodplain 100 16.22+2.54 17.92+4.65 a 85.43+14.23 a 1.020+0. 165 a

M Forest floor 25% 0.09+0.02 2.42+0.33 b 6.78+1.47 b 0.027+0.005 b

FRBR Forest gap 41.67% 0.10+0.05 2.53+0.70 b 8.73+£2.41 b 0.029+0.003 b
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YRR IS S A ek T EE O 1,020 g, AR FIARBE IS AN 0. 030 g, S55R U ] 78 e 1
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