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Screening trial for the suitable plant species growing on sand dunes in the alpine

valley and its recovery status in the Yarlung Zangbo River basin of Tibet, China
SHEN Weishou, LI Haidong” , LIN Naifeng, ZHANG Tao, YUAN Lei, SUN Ming, SUN Jun, JI Di

Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China

Abstract: There was a total of 273 697. 54 hm’ of aeolian sandy lands in the Yarlung Zangbo River basin of Tibet in 2008.
The fast development of aeolian sand lands has caused immense damages to its social and economic development, it is
urgent to choose appropriate plant species for vegetation restoration of the moving sand dunes in the basin. Thus, we carried
out a continuous trial of the field artificial seeding on sand dunes in the middle reaches of the Yarlung Zangbo River basin,
the main testing plant species included the northern China’s psammophyte species and the Tibet's native species. The
germination, emergence, growth processes and reproduction of the testing plant species were observed from 2008 to 2011,
based on these, the best suitable species on sand dunes in the alpine valley were determined, which could be used to guide
the ongoing vegetation recovery and reconstruction on aeolian sandy land in the studied area. The results showed that the
plant height and plant size growth of northern China’s psammophyte species were larger than that of native psammophyte
species in the field artificial seeding trial, and the species such as Artemisia sphaerocephala, Hedysarum scoparium,

Calligonum mongolicum, H. fruticosum var. mongolicum and Sophora moorcrofiiana all exhibited good adaptability to
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moving sand land. So far as the status of reproduction of the testing species, Artemisia sphaerocephala began to flower and
seed in the second year, while H. scoparium and C. mongolicum began to flower and seed in the third year, it was the most
important finding that A. sphaerocephala, H. scoparium and C. mongolicum were all able to complete the life cycle in the
alpine valley under the special climate zone on the Tibetan Plateau, however, the reproducibility of A. sphaerocephala was
weak, but H. scopartum and C. mongolicum both showed strong reproducibility. The morphological characteristics and
different parts of sand dunes influenced the trial results of field artificial seeding greatly, and the vegetation coverage varied
from 5% to 40% on different sand dune types. The approach which sowed seeds into footprints trampled on slope sand land
by feet following the contours of mountain artificially proved to be a good measure to improve the results of field artificial
seeding trial. The observed results showed that habitat conditions such as precipitation, soil temperature of sand dune, soil
moisture content and sand movement affected the germination, emergence and plant growth greatly, but these need to be

discussed in detail in the next step.

Key Words; Sand dunes; vegetation recovery; main species; trial observation; alpine valley in Tibet

VG 96 X2 T JE Y A B VDA 11 21, 62 km® , UK T8 S AT N 52 0ty Tl AR 4R 3 !
G JCAT VT PG [ AR D VU R R A, P AR R P AL S 2 B bl R, th TR VY B R T
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BLZR, B 2R R IE , WA E 2 AR K &8 300—450 mm,90% LA F4ETH T 6—9 Ay, H B B2k
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FEIRIE-0.8—4.7 C, BAFE 10 HRWAF 4 ARGHLHEL R L M 12 A4 B HadR 1, SRR 130—
140 d, A KZ= B RAR B i EY) s AR IR PR, 28 %50 2 688.5 mm JLT2RoKER 7 1%, T
BERIK T8, B RXUEAT . 43 RUa] IRV Ry 353 )Um), 3 A 4324 s e R (3,05 m/s) 12 Ay
/(119 m/s) ,6—8 H T RGH 4518 2. 34 m/s,2.05 m/s Al 1.99 m/s, +HER RIS+ RV R, i+
Bf ), T, S5 A A GROK AR AEBE ) 25, WAk A bb 38 pH (B2 vk Bt RS ek | 1 4984 ML AT 42 2
SRR, 2P IR G, R R R I R B (53, 83% —95.93% ) Fe K KRR RL S
RN

M AR 1 8 T R) — R g A B0 i A RS R A B RO 0 A BB &R (Form. Sophora
moorcroftiana) JE P EFEZR (Form. Artemisia wellbyi) 8% F17%5 #F 22 ( Form. Artemisia younghusbandii) . H W& W) &
BER (Form. Artemisia xigazeensis) . F % £ 22 (Form. Pennisetum centrasiaticum ) | [& V0 5 2 ( Form. Orinus
thoroldii) . = J ¥ H#E R (Form. Aristida triseta) 55, N T A P9I ( Salix xizangensis) #8547 ( Populus alba
var. pyrarridalis) FITAY ( Ulmus pumila) &
1.2 sk

B A VL e FEN A U SN U b F i b AU HERRCA 3 R 56 B /N T 10% 19 R AL 1l #m v T
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Fig.1 Distribution map of three different moving sandy land types of the experiment field

(1) VT e B0 H (B b 1)
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R —VGIL I R B BB VDI M, P AL AR AR B S 258 3—4 m,

(2) TR IR Bl vD b (R b 2)

HIFRALE N 29°19'14"H1 E 90°50'12", 34 TG B ( ) M 25 v b AU Ry i sl ib i, + 3K 5 3
BURKSERE TN | 2 LKA AS SR M /0y | B SAVL 537 H B i sh Vb Fr. AR VDAY 28 VD 65k i A Ik
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(3) LU BV (FEHb 3)

HU PR E N 29°20'217F1 E 90°53715”, 434 T4 W 1L b g W sl v b | M 5 A Y e it 220 A T
e, 1K S FEARFEREM AN A2 KA AS S 52, 2R R G R 3h 1 B MR VD Fe FH—
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Pl FEAE YA GO0 R IR AR A AP S VD AR

2008 AEFEATAL 7 P B TCRE U A AE W) B 7E R ST A U B 10 M A A A LI B OY, E YRR JE R
(Hedysarum scoparium ) , ¥ % (A. sphaerocephala ) \ % %¢ ( H. mongolicum Turcz. ) | b 5 & ( Calligonum
mongolicum ) E R L ( Caragana intermedia) \1‘?%( C. korshinskii) . E V> ( Hippophae rhamnoides subsp.
sinensis ) \ % A WK (Apocynum venetum ) FIHAL ( Haloxylon ammodendron) 55 v IV R A H 7R 48 55 30 T ARl 0
S LA HAb A 72 th 50 2R 23 AR A BR ST A Rl At

2009—2010 4FHEAT VYL S VD EA YRR [RGBl 0 o (938 AR PE LI5S, SRl - 2R AR
(S. moorcroftiana) X EERXG L ( C. wversicolor) VAR ERXG L (C. spinifera ) FRIPE (A wellbyi) I H (A.
waltonii) VARV B H. thibetana) FIVLALUS B (H. rhamnoides subsp. gyantsensis) %5 . X $5Fp 15 i P4 H iR
AR R R RS . 2011 4 k2L TT RE bR Ab 7 00 R VD AR AR A i N T AEADL R, LU v he
HE,

FER N AR (ED N THEE ) J7 2UFE Lk 3 B8 ) i 2 10 b Jre A 1 1 3 A i e A
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FERE 2, e KUY 2l 36 1 It Sl iR ) AR S I 0 35 B2 R LU U sh b b (FE L 3) , N TARALL R I R
FHI AR B 2 N TR [P S A5G v | LAV 3 8 RS 1 B 3 J3 ) 7™ B AN 52
1.4 AEY B A A OO A
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R G5 72 IR AT 1, 1 2008—2011 AR AE RPN 7—15 d PR 1 Uk, L6 bn A AR 1o ARLAA 1= | 76 I T 3
A AR AR R RO, Ry S W N AL, R BB A ) AR AR AR TN | DAY A= A 40 1) e M A Aok 1 SR ALY
ST RRAE ARG AR /NI RE ) ph IR S U0 b CRE M 1) FNLE R sh VD i (RE . 3) 2 AN b3y i3
BT HRIRE TR R A S v (R 2) A TR RS AR ) R N W A2 SR RO L R T A
i, 3 2 B AU R AR AR B A e e AT ST I AT B RE ) L VA A AR AR DL A 32
SLAEREHL | ML 3 NI
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2 1 AT UL e Sl 70 b i P T RS L THRE RS 12 d i HT, 19 d SR AHARREZEAE T, RIS T 16 d
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PAH 21 em, 58 M 9 em R R KB K 40 cm,26 cm F128 em, A UL, BRKFES A1, R 0 A B b I 300 A 1
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Table 1 Seedling emergence time and saving situation of the testing plant species in 2008

i R Seedling thmmzm inord | FETH RS Rk
Plant species Seedling time/d Death time/d  Plant height/cm Root length/cm
BERE WERE

K5 A sphaerocephala 6 H7H/6 A4 H 16/ 23 16/ 20 —/ 146 33/ — 82/ —
16 H. scoparium 6 H7H/5A31H 19/ 14 19/ 10 — 26/ 25 40/ 50
¥%8 H. mongolicum Turcz 6 A7 H/5 A 31 H 16/ 18 16/ 14 — 9/ — 28/ —
YPIRE C. mongolicum 6 H7H/5H31H 19/ 16 19/ 12 — 21/ 26 26/ 45
F74& C. korshinskii 6 H7H/5A31H 19/ 14 19/ 10 —/ 44 — —
RIS L C. intermedia 6 A7 B/ 5 H31 B 12/ 11 12/17 19/ 18 — —
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Fig.2 Plant height and root growth of several northern psammophyte species in different moving sandy land types in 2008
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AT S, AERI0 0 3 ANV FP B AN OR A O IRAR 22, Jorb | VTA0 v JORN VG 5 0 7 3t 3l v Bl XL
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M2 K ZERH A

IR, FEI T R YD AAE R rh AT AR 0 i AR AR DL R i 5 VD 39088 A% S RIAT 25 1 1R I R
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BRI AR 2 Wi, R TR0 A5 R IR 5 PUIRED R TLACUD e v 785 80 85 1
B RRAEARIL B 22, FERROK R AR & ZE RN B (R IR sh Vb Fe L JCAT A 388 , 91 52 H RIAR A 2508 T,

2.2 FTEYAN R AR AT O

Y TR RIS Y A B RN PR AR 0, BETEA T2 1 S 25 0 () R A o B B AR AP TP R A4
R, MG 3 & Tz BB han AR A K G218 A5 slih B8 , 28 Bl M DA IR A 7 81 2 A bk 4 - 2 19 9]
2, He e b g AR KRN E BRI DL A

2 WK 2008—2011 AFAEAE R AR VR =y JE AR KN I GE it IE O, 7T LLE WL, e FE AR = 11
P KR DIV 4 AR R ,3565.2 em/a, 55 1 AR R/IN(24. 6 em/a) 5 MR B I KA K DUSS 3 4Rk, o 94
em/a, HLLER 1 4E5/N(66.0 em/a) , AF @i pkm PR K R DS 2 45K, R 51. 8 em/a, L3R 4 4R/
(7.0 em/a) ; FHBRE AR KRAERKELS 1 65K, H75.0 em/a, LA 4 4E5/N(9.0 em/a) , FERRAEFRIE AR K
/N 4 SRR EIE R (100.8 em/a) RT3 4E(67. 4 em/a) , TR @ AEARIE AR /NGRS 3 4R A9 1 I
(66.8 em/a) KTH 4 4E(20.5 em/a) ., #£2011 4E9 H 10 HilA 4 FEA B IRREIR (4.3 m x 3.3 m) K
FHAE (3.1 mx2.9 m) (2.4 mx2.0 m) #%£(0.7 mx0.5 m) FHAML (0.5 mx0.3 m), i 4 4E4E K
YRR (11.2 em) KT (4.9 em) (3.0 em) AR (1.3 cm) FIi554(1.2 em)

4 AR AR K VDB A e A R VBB O UL IR 3, AN S | R FE R AR 2 ARE A AL AT
WL AERE VD B AAE S 3 AR ALZE S, 2 R DU AE 590, RAE LR JUR I AR45 5277 A6 A P b+
AT ARG 25 S e B | 5 3 1) PO R 2 € T 28 (AR S AE A K R A Fh - RE & 28, 1 T30 B T R B AV 3L
KEZEFRARMG, 35 5% —10% ; FEF RO P T RE MU & 25, Ho Ok 285400, 35 80% —95% ., Hi b ml I, Ff
AR RNV P A G T T R e FE AR 1 5 A 1 S, (EURE TS Y T B AE A A 55 , A6 R VD B A G T B
AR
2.3 R[FIZSHER Shvb i N T AR R AR CR

H 3 0] WL, RRIZEENVD M i Vb Fe R3S V0 e RV B2 X N AL R s 22 ok, Horp e
R CHE T2 MY RIEEUAUR DA P U0k O3 Y EH R 32, 328250 A0 73 R A8 A b VD e
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R2 2008—2011 EIEHMFEHERS AKX NNERHGEIHHERE
Table 2  Statistical values of plant height, plant size and diameter at basic height of Hedysarum scoparium and Artemisia sphaerocephala from

2008 to 2011

Ay e M Ie/MA IPN:] ¥ it i 2 AL EY
Year H. scoparium  No. of individuals ~ Minimum/cm Maximum/ cm Mean/cm SD C.V./%
2008 FEAR 150 1.0 66.0 24.6 20.7 84.5
2009 FEAR 120 25.2 156.0 74.7 24.7 33.1
JEAR RN 120 29.8 168.3 71.9 26.6 37.0
2010 FEAR 88 34.0 250.0 133.0 45.8 34.5
IALSNUN 88 48.1 249.6 139.3 47.1 33.8
HAz 88 0.31 3.1 1.2 0.57 47.1
2011 FEAR 81 92.0 337.0 198.2 49.6 25.0
IALSNUN 81 129.2 363.1 240.1 55.6 23.2
R 81 1.1 4.9 2.1 0.85 41.9
A4y A1 e e/ IME INE] ¥ T v i 22 ALY
Year A. sphaerocephala No. of individuals Minimum/cm Maximum/cm Mean/cm SD C.V. /%
2008 Tk 100 1.0 75.0 16.3 20.4 125.1
2009 k73 92 30.2 118.0 68.1 19.0 27.9
JEARK N 92 15.8 116.0 52.9 20.3 38.4
2010 it/ 3= 68 68.0 144.0 104. 4 20.7 19.8
JEARK N 68 63.5 182.8 121.5 36.5 30.4
HAz 68 1.3 8.3 3.2 1.6 50.0
2011 FEAR 75 71.0 153.0 111.4 21.2 19.2
JEARK N 75 71.1 242.1 142.0 38.7 27.2
HAz 75 1.5 11.2 3.8 1.5 39.5

Fig.3 Plant growth, flowering and fruiting situation of several northern psammophyte species in 2011
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R3 2011 FARER 0D HAN LSRR B R B KB B9 N THEHL R IR R
Table 3 Trial results of the field artificial seeding of different moving sandy land types in 2011

vl B b 8% b 2t \rage, N .
e »ERA (//llj)j_,ﬁ,fﬁ (//]J)lﬁg *E%Emﬁ COVEjrabP/% A ﬁ@%ﬁgﬂm
Type Dune shape . une un.e T/ IME TR fE Hifa am. .
height/m density Min. Max. Mean species composition
= H—»}jg | :,I\W\\/?"Q,I\E/\i 7‘, BN e e
SRR DI PROBLAEY <0.5 5 55 35 M AR e
Most appropriate TR Y b
f%‘ﬁﬁ—vﬂ:lj o % N
TR HA 25 0.6—0.7 3 50 0 LR
More appropriate [UEIRS
ANIEE SN VRN '
— AW EHSHRAE  6—15  >0.8 0 25 0 JbHE bk
Inappropriate
i EL A BN RENUETESN
EAEH B B 7 Hy — >0.8 3 45 0 EREBR
Appropriate K

FE1m IR VW EREE< 0.5, MUE V30 | Feal LB, IZERIYD e i N TR, RER SR S ds, A 5
THIE ) NI/ 2—3 A AR AR B AT o5 WA X A TR BUR R B S T D [ e R, 2011
£ 9 H AR AR B TGk 35% o BGEE (A L2 MY IR LU A B B8 L, U RS A T
2—5 m, VP 0.6—0. 7, MRV Fe i N TG CIE RO B4, A0k B e e B Rl A v Berp R 3 e
S5 3 2 A Hl A B G, PT R O E SR VO L, e 3—4 AR AR R RATS BE L HE AR X E XA B R R
B B, A2 XEE A, V0 B AR Sl R E 4 AR XUy ™ B, 4563 > 1 b 1 A 3R it i VD AR Lt mT 15
BN EBE A, (R R EEARHE — 28 SRR 55 B3k 30% . AEER (S M 2R) M B RS S Kiishdb B
BERAIRYD o 3 VD AR 6—15 m, YD S 0.8, Felal i AU, A S BE AR |- B AR 2 W I 4 1A
M, ANV B N TR IR AR fe 2, M AN REAE Fe () i AN b 1 3 Ja i B ARXES™ Je HOE Jm v [l &8
it 4 AF RN TAR ARG B R0, AR 55 B M AN 10% , KT Sh R R E . BEARIE AL (55 IV 2%) v
FoIB AL shvb 1 ok 3 AHXHEEAR T35 100 m B F , 76 75 KU a8 A fi 55 7T 3k 300—500 m, ¥ B %% % >
0. 8, SZ T[4 KRNI (R 52 el LU A8 A IB U B Wi e ks, HOE A Al AP B i N T
PO RERRRAL 2 R IS W Fh 1 PRI B AR BB, (iR 7™ i R G (e AL B2, & I S e R 5%
RN TR 1S v U T R BIRICR, P34 ME 8 55 8 3K 20%

AN AR VD F 3 A N T AL, AR5 R 22 S A B, 2011 4 X185 A Ml T Ak B4 it A0 71 5 v 4 N T A IR ]
S 6T N [ B i T N I R o AT e S Il ol A el o I NI X (VRN S €S 7 3 5 = ]
T PR 24 A 5 1) g e TR b R0 XU A, SR Sy 5 IRBBE v 30 i R 3 XU b SR B T5U L oA ) A=
oo AEXTFA Hb AL SERS Tt 0 U Sh U0 o, FE i AR R AR AR AE I BB AE AN RIS Bl AR ARk sE S .
AT UL N TAADL A B L ORI OO FIAE R S A8 R R, AN RIS A0 b Pl 7 (0 4% DX B 22 5= i HL ) —
7 XN T OB RN B s 19 22 5 ) N AL IR ROCR WA B R0 22 550 R, T R AS [R] 19 > e 288 B0 AT b,
ARS8 LA >4 Fry bt T Ah B i, 412 w2 b FRMLRE B2 | D XYV Bl R HG AEL ) & 2 D iR AE R 2, $2
N THEACRERCER (K 4) o O HERERE A TR R B X A EZ 8 R 8 X,
3 g

(1) eIt RUD AR b FF s AERE Y B RN ORAEIR O e i 5 VD388 A S R 45 0 R B R DR AR
BLACHT 5 T ARG LA T VDB 1 B DR APAR O 25 . FEPU 2 LD AR AR A b W0 AR M REAE I sh VD b | R
ZERIHE P 35 PRSI XG L P R A LR A2 AR IR DA 2% 5 VULV LA | E D 1
e B H B A RAR O 25 . N TR AR AR ) B B & 200 B 4 T s TR A A

da WIRIE R, AL A R VD AR AR M Fb i A R B AR KR I B K TV 2 E VAR, SR
Tl RIP ARG R AR VUK 2 VD ARl R 2R B DR 14 32 8 R - K A3 R S K T
SR R AE R BB, 32 R TR A A SR A8 S I AR

(2) FFETESS 2 A L7 AR 3L, AERE VD PR AESE 3 AR TR AR 55, K AR RN P ReTE Y
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20094 LB HPR ALY I I WS B Vb He 20094F R MAEAT LB BEFA 111 e D 7D HiL

201 14K 22 B I T A TR 0 A A A 0L 201 TA-AAIAF L1 33 b i AL ) A KAV

B4 2011 SFmHER shid A0 LR sh b b i A\ TR R
Fig.4 Plant growth situation of different moving sandy land types in 2011

R e FETRT AR 119 58 AR T 50 AFURT 85 10 P XA BB 0 0 55, AR R RN U 45 4 1% P AR B 1 Ak, 2011 4 9 JH A
B4 AR R AEIRT A 4.3 mx3.3 m, KFFE (3.1 mx2.9 m) PHE(2.4 mx2.0 m) $%%£(0.7 m
x0.5 m) FIFPARL (0.5 mx0.3 m) , 1M 4 AFAAFE B I R FEARIR 11,2 em, KR TAE# (4.9 em) PPE (3.0
em) FPAERE(1.3 em) Fl#74E(1.2 em)

(3) A[FIZEHY W3 sV s D P N TALEL CRR s A K, ol B (58 T 28) s i A T
AL CRRROR B i, 2—3 A AR AR B AS 1] oy i 3K DX A D 5 BE AT 3k 35% . BOE BAL (5 1128) i3
Vo N TAADL CRE R AT, 3—4 A A= (AR B ATY e o 415 B X, A 8 5 BE AT 3K 30% , HEARIE H AL (B IV
2 PNV AN TR SRR RIOCR 3022 (H R R 55 B N TRV BR o] Sk 4 vk, AL 25 2 T 3K 20% o 8 KAt
b s s R YD o ANTE B (BB 2R, N TSI BRI e 22 B S R 2 10% , b R T E
R N TS AR AR B W 7 22 | 8 T PR 3 A 5 1) Sy e TR b R0 XU AT
Bgt: SR PR A A DCPREE AP T XA B SR B 0 SRR AT B
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