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Minjiang River
LI Yanjiao'? ,BAO Weikai'’* ,WU Fuzhong'

1 Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Abstract: To evaluate and predict the natural regeneration potential of shrub vegetation in dry valleys, we investigated the
soil seed bank and its associated vegetation in the lower ( Wenchuan valley) , middle ( Maoxian valley), and the upper
reaches (Songpan valley) of the Minjiang River, using the “seed germination” method. Research sites covered by shrub
vegetation are selected on south-facing slopes in the three valleys. Fifteen plots (2 m x2 m) at each site were established
for soil seed bank investigation. Soil samples were taken according to soil surface, 0 —5 c¢cm and 5 — 10 cm soil depth.
Vegetation investigation at each site was carried out in 15 plots with a size of 1 m X Im. A total of 4274 seeds belonging to
113 species were recorded in soil seed banks. The soil seed bank density was 10> — 10’ ind. /m’ and the number of species
was 12 —23 species/0.06m’. Both the mean seed density (ind./m’) and the mean number of species ( species/0.06m”)
were found to be lower in Maoxian, the middle reaches of the Minjiang River, than in the other two sites. Most of the
species found in the soil seed banks and in aboveground vegetations at the three sites were perennial grasses. Most fruits
found were achene, capsule and caryopsis with small seed size. The mean density and the mean number of species of soil
seed banks were not correlated with the vegetation covered. The soil seed bank had low similarity ( Sorensen’s index <
30% ) to its associated vegetation in species composition. The species richness in soil seed banks was higher than that in

aboveground vegetations. Comprehensive analysis showed that the natural regeneration potential of the shrublands by
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germination of seed-banks in the dry valleys of the Minjiang River is low. Once the present vegetation is destroyed, the
natural restoration of vegetations is hardly possible. Artificial restoration strategy in combination with natural regeneration
should be employed, to accelerate recovery of vegetation. In addition, spatial heterogeneity of the existed vegetation and
natural regeneration potential should also be considered. The present study provides foundational data for estimating the
natural regeneration potential of vegetation and developing restoration and management strategy for vegetation in the dry

valleys of the Minjiang River.
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Table 1 Major characteristics of the three sites in the dry valley of Minjiang River

i H Item AR HLE: Songpan site 7% B Hh Bt Maoxian site BBt Wenchuan site
24 Latitude &Longitude 103°43'E,32°07'N 103°41'E,31°52'N 103°32'E,31°26'N
EH)YE Mean annual temperature/°C -~ 5.7 11.2 14.1

4EF%7K B Annual rainfall/mm 729.7 492.7 833.0

4FEZE K& Annual evaporation/mm 1113. 64 1332.4 1220.8

AETHEE Annual dryness 1.1 2.1 1.4

TR Humidity 23 pTR e A

¥4k Elevation/m 2300—2600 1600—1900 1300—1600

B\ Aspect/(°) SE 45 SW 59 SW 80

FEW B TS B Vegetation cover/% 80 35 70

FZE YR Dominant species L ZRHF: Quercus wutaishanica M-V 34 Ajania tenuifolia U 1| ##4 Cotinus szechuanensis

[ 4k 111 4582 Desmodium elegans NN 253 Rabdosia parvifolia FEFHBE Quercus baronii
= B R UE T 2007 4R H AR LR
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FhF PR BRI EREREERA R EA 2m x 2 m MRS AR AKELM—AEEHLEYS
SEIRL 6 M EEAA/NK, FEEA/ N H R E 1 A~ K/NK 10em x 10em #/ER , SR G 4r + £ 10—
Scm 5—10cm 3 JZREE ; LR EIERAAE N2, WEE T RMAEERME, 490 0. 5—2mm , BUFE i B Rl
B BEHRE—2m x 2 m HEHFAMFEZ HIBREG AR, FHILEA 2m x 2 m B PRET 3 1,
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3 ANt IR R R ZA I IE R B 4274 #RGIE, 0B T 113 AN, Hodr, MR B AR B 1780
BR 67 ~Fh, e B b Bt 696 A (44 Fh, BN LB 1798 #k .84 Flt, - 3EFP T PEF ¥R 725 A 10°—10%ind. /
m’, JEMTBR (K 2) : TRBEHB ARSI +36Fh 7 FE% Bt T2 w0 b B B A R T 32 23
B ZEFARE,; TRAGME (MBI 13BF 7 PR T 39 R B0l B 45 o0 B i, 3 A Bt
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BB R B v AR AR 24 T AR 40 e X O, A B L BOIR B (Anaphalis flavescens) (K
P #2132 ( Buddleja davidii) | 13758 (Artemisia lactiflora) \F&3%E 8 (Artemisia vestita) FIAEX Z R &, 709 5 # 1
BAMEER 15% 10% 9% 6% ; 30)| # B IR 35 7 5 (Anaphalis flavescens) =i ( Plantago asiatica) | |3 %1 5
(Artemisia lactiflora) 255 ( Carex spp. ) IARXT 2 BEHL R , 2090 o5 B 5 B AMEEUK) 19% 8% 6% (6% ; 5EE 3
B (Artemisia brachyloba ) | 3 M 7 #E ( Chenopodium foetidum ) | Jfi] & 5 ( Setaria viridis ) | ¥ H 7% %% ¥
(Achnatherum nakaii) /N5 255€ ( Rabdosia parvifolia) FIAEXT 22 BER &, 09 & #h 7 BAMEER) 24% 8% .
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Table 2 Mean seed densities and number of species in soil seed banks of the three sites

MY Site T B SEAIFRE(Fh/0. 06m? )
Mean seed density/ ( ind. /m?) Mean number of species

FAWEHLEL Songpan site 1977.7 +313.9b 22.7 +1.2¢

TEEHB: Maoxian site 773.3 £105.0a 12.5%1.1a

201 #5BE Wenchuan site 1997.9 +308.9b 22.1%1.7b

* RAPBUEA T + SE(n =15) BUEJE TR 17 LSD ZEILEINTE o =0.05 /KF ER2E5R BEM, W —5h AAR T RRR 2
SR
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T B G FIRATE b B i) AR R H Y 1780 Rifh¥-rb, 1R IEA 721 BLFPF,0—5em +JEHA 654 Kifh
¥,5—10cm +JZHH 405 Kifh 5,3 NERREF FHEERA BEES; TRP.ORRE B R T A8 & H K
696 KifFp¥, H - KA 541 Kiff+,0—S5cm LJ2FH 125 KiFpF,5—10cm + 24X 30 Kifp+, L RKE S 0—
5cm +)Z28 5—10cm +ZERMMFEEZEREE,MO0—5 cm 125 5—10em +EERABE ;MR FET
BNG RSN B LR & ) 1798 Ridh 7, Hop 1R A 807 RLAP¥,0—Sem +EH 647 Kt ¥ ,5—
10cm + 24 344 R+, T REFMFHERERTF 5—10em +)Z, 3 B 3 NEIRIFHF 75 B
R R TR E/N (B 1) o
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Fig.1 Mean seed densities (A) and number of species (B) of different soil layers in the three sites
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2.3 MRS EEPHER

Pearson A5/ R I - A3 55 A0 L _E AR 9 OB BETE T R B AR TR BL (r = -0.011,n =15,
P =0.969) Fy0)#B: (r=0.173,n =15,P =0.538) R T2 HF.OLHREHB(r=0.171,n =15,P =0. 543) 13
BAREMR; LR T SN E AR EE T RN AR B (r =0. 026,n =15,P =0. 927 ) FI
BN (r=0.091,n =15,P =0.746) X TE2H O R EMB (r=0.011,n=15,P =0. 969) th ¥ B A 5 3
R

PATE JRE SO 3 /3 B AT W R
EE BN 67 .44 .84 AR EAE G PIFF B %3 3 MR TR bR &R AR
5}%“%] 52 35 .47 ,U‘Eﬁﬁ 3 /I\fm&%i%ﬁ?}i*ﬁxfﬂ: Table 3 Life forms composition of species of soil seed banks and

ﬂﬂi*ﬁ%ﬁjﬂﬁjﬁﬁ% E/‘J%ﬂ: EEEI_EO 3 /l\ﬂil&lﬁ’ﬂ + aboveground vegetations (s/v) in the three sites
FAREH PR OB

%ﬁ:%}i*ﬂﬂi*ﬁ%ﬁqj %%ﬁigﬂﬂg@i*ﬁ%( % Eﬁﬂgﬂﬁi - Songpan site  Maoxian site Wenchuan site
3) B EA G MILPIBR A3 B R T e e o
TR EAER R 5 SRR 50% 2o R OHE TEA Tree 1/4 0/0 0/4
Ko MBI LR T A E A ey TR S 15 AL s
W#A Sub-shrub 7/2 7/6 5/4

FAFROP A Hy:0.2.1,11.2.0, 75 H 30 By + e ZAEHE B Perennial hetb  58/60 57/54 62/47
TR PR A A TR SR HI 00400 | ek Avual by 15/8 o/ 182
6.0.0, 301 M B i H 3 Fp F PE ANt EAEBE B AETE A ek Vine 32 2/3 0/0
HIFEHFE 7 :0.6.2.9.1.0,3 ~Hb B i) 1+ 8 * s AR T v 0 AR /7 ST TR
FPEFH b A B B £ A AR TR B R SRR R B R D
12 3 MBI R FE A EAE B h AR I SR SR RIS 2 R R R ABUR (£ 4) .

FI F Sorensen AH{BIMEFE BO6F 13 Ah P Kot HAERR RN BT LA (3R 5) R B, T R 43 G B
Fb 0 P TER 0 o SO 1 3t b BUAAAE w8 P 2 SR B AR A , 38R P R 2 Rt B SR A
U o HhL L BOSEEL 1 3D PR A AR 0 P 2 AR DL AR A0 AT o
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AT 5T R I , WR LT T 10 4 it S0 DA 38 1 2
WRELE 10°—10° ind. /m’, 3T T ZRAK H 5 Fh T BE 4%
JB(10°—10° ind. /m®) , W /N T~ 2 st A0 A 3 + 398 b 1
e (10°—10%ind. /m® #1 10°—10° ind. /m?) 1'*'7) |
HLBE /N T S VPV T 0] 23 A B 1) 3R 7 R 2%
B (10°—10* ind./m®), T ¥ #F % (12—23 Fh/
0. 06m” ) N3 K F VL FHIAA (7 Fi/ m*) 1,
AWFFEH A R b B ) - S b 7 R 1 2 B A b
AR KERE, T RSB K 53 354 544
AEXT AT, L+ SR 1 P 2% B R A B, R R
K RZMTRAAERER SHEEHE M CHERE
ZIOSS TR BB T R RN RIZ,
MY AT ELEE TR ARG M B 2 (B 317U,
R EAR AR , FE ) S PR B 58 B 7 B s/ i 42
JEARHIRR T b i T AR 1) A
FEPEA R FRWBAR, B L3RR R ER

R4 =MEROTEMTERE EEEOEYRIXRBME
Table 4 Fruit types composition of species of the soil seed banks and
aboveground vegetations (s/v) in the three sites
SRELFRIH R FAREHL 2= 0] L)
Fruit types (s/v) (s/v) (s/v)
composition/ % Songpan site  Maoxian site Wenchuan site
e Utricle
H2ER Follicle
JER Legumen
IR Nut
A Berry
5% Hom
IR Meng pod
Y4 R Achene
¥R Capsule
R Caryopsis
FR Key fruit
#%5R Drupe
WER Two-hanging fruit
fi1-F Spore
ZLE Pome

3/0
1/0
4/10
9/8
4/12
4/0
1/0
43/37
18/13
7/10
0/2
3/4
0/6
0/0
0/0

5/6
5/3
14/23
7/3
2/3
5/0
0/0
27/17
20/14
11/20
0/0
5/0
0/6
0/6
0/0

2/0
174
6/15
5/6
8/15
4/2
072
38/13
23/19
8/6
0/0
5/11
0/2
0/0
0/4

BE/N. GE IR IRILT R4 L300 TR R B KPR R F S TRBRERFEMEX. &
TG A B, 7 R 2 B R X AR = 02 B AR S B S X 1L X T R A 3

Fh T PERIBF ST 25 AR — 3

UYL FAT 25 A [7) b B BB T B 3 b 1
JRE - B % W b 505 R oL M A B o EE
PP T0 R B R AR S, A S T B BRI B 2
VB ) R T T IEAR (b LA RO S £
HERh T BE 7 B Z (R 72 4E B W IE AR ) ), T 2 5%
Thompson Fil Grime % [{IHF 5 455> o AT HE A,
Z/D NI ITE R B AT R R SR T
BT R R TR S SRR R IR
B I EA R AL B A T S BUR KR KU,
AR , 12 BB/, A R R % T 2 E il
Yyt EEE TS BRI R R, R 2B
AMREFE T/ B R B R BUBUR , B I, B

£S5 3 AEEME IR F EE R M 4B A 4 P 4E AL Y Sorensen 5%
(co)
Table 5 Sorensen’s index (CC) of species composition in soil seed

bank and aboveground vegetation of the three sites
MEEmE  REMB  BUIbB

Hi Bt Site

Songpan Maoxian Wenchuan
WAL BE Songpan 0.269sv 0.468s 0.596s
1 B HB: Maoxian 0.092v 0.253sv 0.516s
B #E: Wenchuan 0.263v 0.171v 0.275sv

* R, v BRI 2R AN 1R B 3 _E AR 7] 40 b 2L R AR DA 5
s BT KBS0 2R AN ] #9326 [0 0 R LR AR 5 sv T PO 5030
F7R RN 5 AR i AR [ 0 o 2L S ER) A A

FHIRN 5 T REEE Y B TH0R LR 3R MR I8 7% 7 i SR 2 T TGk B4 B (R AT A 450X
SRR MMHEAER, 2T EEER/IIIET RS R BERNERZERMORARRH, K 2 MR X —

JRPRAE T AT SR RAIE

UYL~ F{AT 45 20 2 A HA T A | B A e L st B i b E AR A0 3 R B A E R R B B, R
B LU T 5 MRV LA 25 T 5250 Sk st B ROTE MBI E SE R RE I S o T 3 A3t B 3 7 P i M R B L4
BOYm T b ARG, U IX 2 b E AR B2 R ARSIk B TP AR AR R LA E s B %
PR g i B T AR A B (YR A0 3R Epilobium palustre) , R 78 T 52 AR 4 2 1 52 P Fb - X AR w31 52
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HRMEE S, Tiw &G 4 2 e e I eSS M A e R T A LR S R R
FIAEFRE R RIS o BeAh, TR AN L3R 7 PR AR R EAERE MR R 2 MY RS2 R
FUREHR , M FR/NMAG PR E R L EMFEDPBFERZYMERZ —,

T PR 5 A N AR AR 2 S AR M R FI WA B W TE R TR I E AR . IRV TR
TRV IMAEL % 1) - S5 7 PR N, b 7 DA i 2 SR (L1 R R (PA TR LB 0. 260 % EL b B 0. 253 . 301 b
B:0.275) , IR FE B M —Eurx g8, tnEAk (0.31 £0.037) Bk (0. 54 +0.027) . ¥@Hb (0. 47 +
0.024) , HJg R A BF5E 7 Bt R e R ME22 5, A AR AR B B AR W2 AR BT R 3 22 32, s T8
BME , B AR LR OEERMAR, KEHT R XAV EEBEA— IR, R
FE—N L5 P R TR MR R 1 B B R AR, BT R Hh — S R BB IR 45 2 I B R AR 1R 29T RE B
KRR e — AR A A Y P F7E 3R 7 K RERIE B T A A 38 R T 7E 3 S I8 s LA &,
TSR 7 P B R 4 A2 5 LU, BT DA r R 0 B8 7 e o T AN W E A7, (EL 7 T P O o
FIHIELTR B AR, DIEM FET MM FERERKRIHR BMMFESAEHELSAE —ENE
S = AR RN TR R A LR T R BUR T B A SRR T AR T 8,
—36 1 R MR YER R R E R A GOAERT O 0T, — e R B E R T UM S E A
I HFER P BUT S R0 e bt BLE  ASBF5T b 4 A IR P2 A AE b rb R o K ) A1), S B4R
S 1 R SRR EE AN H_ AR AN A S AR AR . BEAh, IR AR R A BURE T AR K/
SR e Rh - AN N AR R A AR R

AR ER BN, RET B WA MMER T 0 LR 7 EEA X T BN+ & WA, I
H 58507 FE R AR P R R IR AR 2E PRk 3h W R B U B A I 33 T 2 B A A R
)5 45 3h 1 5 T B A BB (B R R T 1 S b A B B R B A L IR TR
g5 Hh A S AN BN B R SO | R S b b R A R PR AR (L P R R B R VLT S
BIAAEN— BB SRR , BAREE 13F 7 PR SE LA B AR BIR R XN . BN KRR T B4
FEBEEIR K, Wi JE M3 B A 0 3 38 S5 R AR R E WA W R T 2 A XA R 1k, SR YIEL AT T 24
PRI IRAR TN 7 12 IR 2 AR b i IX A S 15 5 R X A AP PR S R AP T i B 38 VA 55 0 ZE SRR R IX T &
AT FOHE A R T A RK R R R . S THIR B C B8R T 20 4A B AR 51 A
N HE AR R R, AR B AR R IK B R A M R R I AT I, T AR SR R M FRUE AR 5 &
AR 52 T L 0 A PRI X Y, R, RV T 5 ) 5 b R K DX AL Bk 3R e 2 LA B R A0V TE S BT BB T D B
Feor RN TR IR E SR A A v BB SE I . BLAh, TR 4 37 2 B AR B b AR B AE 251
25 [ AL B 2 R I T B AR E S R W FR % & T B 5 R = B 5 .
Bt B E R B E L b A S R G e ST S AR B R S I P T A T B SRR B o
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