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A study on asexual reproduction and regeneration of Robinia
pseudoacacia plantations in different habitats
in Hilly Area of the Loess Plateau

ZHANG Chang-qing, ZHANG Wen-hui

(College of Foresty» Northwest A&F University »Yangling s Shaanzi 712100, China)

Abstract: [Objective] The research studied the asexual reproduction of Robinia pseudoacacia planta-
tion in different habitat standings in Loess Hilly Regions, providing the gist for Robinia pseudoacacia plan-
tation’s management. [Method) 12 plots were investigated in both sunny slope and cloudy slope in zhi fang
gou and xian nan gou of Loess Hilly Regions,including forest characters,character of soil water capacity,
influence factor,asexual reproduction and species in community. [Result] The character of soil water ca-
pacity in cloudy slope was higher than that in sunny slope; Robinia pseudoacacia plantation reproduction
proliferation in cloudy slope was better than that in sunny slope so were the numbers and regions;and the
vegetative dispersal at the downside was better than the upside in the same slope. External interference was
another important factor which affected vegetative dispersal. The study showed that the vegetative dispers-
al of Robinia pseudoacacia plantation in the worse plots which were trampled, project destructed and ani-
mals gnawed were better than that with no disturbance or little disturbance;the driection of asexual repro-

ductive potential in different habitat standings was:cloudy slope downside™>sunny slope downside™>cloudy
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slope upside>>sunny slope upside. [Conclusion) Robinia pseudoacacia plantations’ suitable areas is cloudy

slope downside.

Key words: Loess plateau;locust tree plantation;different habitat;asexual reproduction
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Table 1 Sample plots of R. pseudoacacia plantations
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. . Afforestation . Average tree  Average base . .
Habitat type No. Site . Altitude . . gradient  Shade density
time height diameter
B L 3 HLE74 Xiannangou 1965 1150 4,50 7.05 25 75
Sunnyslope 7 2K Y51 Zhifanggou 1968 1350 5.02 6.85 0 60
upside 10 ‘4 #E Y4 Ansai station 1962 1100 4.22 7.49 45 75
W 2 5 4535 V4 Zhifanggou 1968 1280 5.12 9.35 30 85
Sunnyslope 6 2K Y5 Zhifanggou 1968 1310 4. 85 9.25 30 92
downside 12 47 Zhifanggou 1963 1210 5.81 8.01 25 80
A 15 1 Y% Yj 75 Zhifanggou 1963 1190 5.75 8.71 25 80
Cloudyslope 4 H.®¥§74 Xiannangou 1965 1140 5.13 9.05 35 70
upside 9 £y Ansai station 1962 1 050 6.37 8.37 40 85
B3 F 2 443574 Zhifanggou 1968 1050 8.13 12.00 0 50
Cloudyslope 8 HL 5 74 Xiannangou 1965 1150 7.05 9.85 25 90
downside 11 ACHi 1 Zhifanggou 1963 1200 6. 90 12. 86 10 65
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Fig.1 Forest Sub-Compartment map of sample plots xiannangou-8(cloudyslope downside)

A. Robinia pseudoacacia ; B. Prinsepia uni flora ; C. Periploca sepium ; D. Platycladus orientalis ; E. Stump; F. Vegetative
dispersal of root; . Artemisia scoparia ; Q. Artemisia sacrorum ; @. Phlomis umbrosa ; @. Setaria viridis
R 2 A[E)ILHE S 4 T R R B B0 R S R

Table 2 Forest characters of R. pseudoacacia in different habitats
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Habitat Average Average base (Bg » m™2) . Average
Age of tree . . Average crown ) . Disease rate .
type tree height diameter Average density blight rate

AUART
Sunnyslope 41 4.58 7.13 2.7X2.68 0. 260 25.0 12.3 90. 2
upside
FH3E T #

Sunnyslope 40 5.26 8. 87 3.3X3.06 0. 255 21.4 8.1 84.5
downside
BI3k F

Cloudyslope 41

upside
ik

Cloudyslope 40 7.36 11.57 3.96X4. 25 0.430 15.0 3.6 52.0
downside

T BERMEREA 3 Bubeil, PR 3 BuRe b Y F 19 .

Note: There are three plots,and the data of the plots are average.

Crust of soil
diameter

.75 8.71 2.95X2.96 0. 340 17.1 10. 4 64.6
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Table 3 Influence factor of R. pseudoacacia’s asexual reproduction
R " 7= Jo Pk & /NBE Sprouting tree
Hes T Fovam /v RN SRR B B 6 e
No. Conflicting mode Intensity b B+ m2) Bk » m™2) o ARCE G He /6
number Percent
Sprouting tree of root  Sprouting tree of stump

2 giﬁ?ﬁuﬁj&ﬁk 90 36 0.11 0.02 36.1

5 TP Cutting 75 38 0.03 0. 04 18.4

7 Je+ 4k No factor 0 40 0. 00 0.01 2.5

9 AR BB Trample 21 41 0.04 0.02 14. 6
PR AR B B B HCHE AR WL 3R 4. N 4 AT LLFE
' < . - A5 R B T OB B R BOA LR LA
8| . . B0 4 BRI 1Y 2 B3 B O B R 4.4 m BT
8. 6f . i RO 1 2 B 3 8B P B S Sy 2. 0 m i R
- 5 - (02 BT3B B 1.5 ms B O 19 12

2 4t -
% N b W YR P BE RS A 1.1 mo i B HB A oM i 2 1
di . . T 07 B B 04 BT T R AR R A
) S S| Pk AR 5 FE R B LAY

i AR R+ 5 3K P 1 % 0 0 %07

ARTT I 2 R M (B BT AR PRI TE 18 2% 19 23 A
© F R BN O F R T F /bR

Distribution of clone in R. pseudoacacia’s
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Fig. 3
sample plots in zhifanggou-2(cloudyslope downside)
The black spot is single tree; and the white spot is sprouting tree
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Table 4  Singletree vegetative dispersal of R. pseudoacacia in different habitats
HHk Single tree JePE/INBR sprouting tree
ERES Wie/em  Bi/mo e T IORERE g, BIEW o TR
Habitat type Diameter at Tree Age djonges Average mam Average base m
. . ispersal . Average . Number of
breast height  height of tree dista tree height . diameter . .
istance crown diameter sprouting trees
S PR3 1 . 14.0 9.8 36 1.5 1.0 0.57X0.57 0.48 0.11
unny slope up side
S T . 21.0 12.0 38 1.1 2.8 1.8X1.7 2.5 0.12
unny slope downside
cl B3 F . 18.3 11.5 38 2.0 1.7 1.1X0.7 1.4 0.09
oudy slope upside
[ 3% T ) -
Cloudy slope downside 20. 8 12.9 41 4.4 3.1 2.1X1.7 3.7 0. 16
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Fig. 4 Relation between R. pseudoacacia’s diameter
and sprouting tree's number
— @ —. Sunnyslope upside; — @ —. Sunnyslope downside;

— A—. Cloudyslope upside; — ¢ —. Cloudyslope downside
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Fig. 6 Relation between R. pseudoacacia’s diameter
and sprouting tree's height
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Fig. 5 Relation between R. pseudoacacia’s diameter
and sprouting tree's diameter
— @ —. Sunnyslope upside; — @ —. Sunnyslope downside;
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Fig. 7 Relation between stump’s diameter

and sprouting tree's number

—m—. Sunnyslope upside; —@—. Sunnyslope downside;

— A—.Cloudyslope upside; — ¢ —. Cloudyslope downside
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Fig.8 Relation between stump's diameter
and sprouting tree’'s diameter
— @ —. Sunnyslope upside; — @ —. Sunnyslope downside;

— A—.Cloudyslope upside; — ¢ —. Cloudyslope downside
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Fig.9 Relation between stump’s diameter and
sprouting tree's height
—m—. Sunnyslope upside; —@—. Sunnyslope downside;
— A—. Cloudyslope upside; — ¢ —. Cloudyslope downside
R 4F B BT FRE b, JO M R 4 g A= & 0. 26
PR/m®, b fROE W R 38, 4600, KRS W B N
115470, MR B 450, 000,
AN TR] 37 3 B 58 14 TC M 4 B Eci ok B BIT
i el S ol el R a1 g ) g o S e R I 2B 4
BB RN AR R 3 A A K R S 2R A

K5 AEMHMEGTHREIEEEABHENILER
Table 5 Comparison of the number of R. pseudoacacias asexual reproduction in different habitats
XM B Stump MW Vegetative dispersal
HEFR W R ZR W i
To Tk 4 ‘ ) BT R, 4 Base sprouting trees Root sprouting trees
v gememons RETH Topnth T e 4 2 4 1
Habitat Bk e m™2) (A em2) A Number of /% T B H T B
type Numbcr of Number di:rcnr:tgecr stump The percent %(E/ﬁ /% ME{Z 151/ %
sprouting trees  of stunp . sprouting of sprouting bk m™*) The percent (fk - m™®) The percent
of stump e Number . Number .
trees trees of sprouting of sprouting

trees trees
FH 3 B

Sunny slope 0.12 0.01 15.4 0.01 8.33 0.06 50. 00 0.05 41.67

up side

PR3 T

Sunny slope 0.21 0. 04 17.5 0.09 42. 86 0.03 14.29 0.09 42. 86
downside
B 3 13

Cloudy slope 0.23 0.05 16. 0 0.14 60. 87 0.01 4.35 0.08 34.78

upside

3

Cloudy slope 0. 26 0.02 19.2 0.10 38. 46 0.03 11. 54 0.13 50. 00
downside

AR A 3 Yokttt R BRI 3 Bebe s i
Note: There are three plots.and the data of the plots are average.
AR BEFGTRBHTEEEEN
JeAE BB A A BT 7 SR 1 R e e R e e G
PESIEEAT AT RE 1. 3% 6 T £ BE 3 B AR
o 3t 00 ) A A - 20 0. 27 Bk /m® L
A2 B A 12 BRIGPE IO AE B VR 1 0. 444

2.5

TE 7 b 55 5 4 9 93 38T FAE e 10 o R A 2K
WO 0.30 BR/m®  H R 4 Bk AE 26 BRCPERT .
PEAETEWE 1 0. 867, & Geit 3 A &I, AN [F] 57 Hh
25 AR AR % TC M BB T 0 R BN R T O - B
TR BH R > B Y 1 > B R
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Table 6 Asexual reproductive potential of R. Pseudoacacia in different habitats

iy A ) A S FEA T R IS B A7 JUPES P T A/ T2 B 9
S Bk« m™%) /B e m™?) W il % (B » m™2) : "
f Potential of asexual
Habitat type Number of Number of Percent of Number of oroducti
tree in plot single tree single tree sprouting trees reproduction
g A
PBES 0.27 0.02 7.4 0.12 0. 444
Sunny slope up side
; N
P i . 0. 26 0.03 11.5 0.21 0. 808
Sunny slope downside
< WIS L 3 . 0. 29 0.03 10. 3 0.23 0.793
Cloudy slope upside
A
BT 0. 30 0.04 13.3 0.26 0. 867

Cloudy slope downside

2.6 AS[E)3L 3B IR AR T 0 7D A KB O SRR Z o AT AR BH AR e b o X N TRET T L AR
PR BEAR MG AN TS BEAT AT AR, N R R E R E R ek T HEH
ZHIXH R UL S L YRR RN TR PR REAE X RO, BB TMGE MRS i S EHEYIRR R R A
IRTEHTET IF AR K RAF. TR SRS TBREA T G SR IR SRR T
FLM E R B R T BT VAR R R AR AR SO E A L AR T
TE BASBRE o o A7 B8 22 5 TR 2 e VBRAT L M R R
R7T TRAHMEBHNBAIREEYHHERE

Table 7 Important values of species of R. pseudoacacia plantations in different habitats

- " B3 1 T 3 L3S e
Layer Species Sunny_slopc Sunny s_lopc (,loudy_ slope Cloudy §10pc
upside downside upside downside
ik BEAK T Lespedeza dahurica 32. 40 67. 84 68. 10 30. 12
A4 Platycladus orientalis 68. 30 — 24.12 11.63
ek % Spiraea salici folia 1. 89 — 1.83 54. 20
HEA R B4 F Rubus corchori folius 13.63 — 41.00 —
Shrub layer KA Periploca sepium — 37. 45 — 56. 84
i A Prinsepia uni flora — 28.54 — 21.89
T Syzygium aromaticum — 18. 45 - —
PRk 3% Clematis fruticosa — — 9.74 24. 60
K Artemisia gemlinii 53.24 34.18 11.28 10. 17
44 1 Chionanthus retusus 25.07 11. 40 7.63 16.41
KHE Stipa bungeana 11.21 19. 14 3.24 25.75
Pt B ¥ Carex lanceolata 9.57 32.88 24,37 45. 89
O Artemisia scoparia 28.99 32.87 29.02 18. 28
B B Artemisia capillaris 10. 48 22.47 24.97 92.50
25 Artemisia giraldii 5.42 18.10 4,34 20. 05
MY Setaria viridis 57.34 21.74 53.42 37.62
W F M Cynodon dactylon 5.34 — 10. 33 68.90
AR )R K EEFE Chenopodium glaucum 3.90 — — —
Herb layer VKEL Agropyron cristatum 43.70 - — —
/NEWE L Conyza canadensis 14. 39 — — 54.62
W% Suaeda heteroptera 1. 44 — — 5.17
WH Artemisia argyi — 27.8 3.64 42.50
VL Cyperus microiria — — 7.77 —
i % Plantago asiatica — — 7.41 41.12
K& I Phlomis umbrosa — — 12.48 —
6 5 Rubia cordi folia — — 17. 14 —
fuf /R #5455 Heteropap pus altaicus - — - 6. 50

75 Mosla chinensis — — — 8. 56
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A W 22 5 IR s M 22 R BT
¥ BH 3 BHSECR MR Yl de b . AP A E(E
4 HE e 45 S8 0T LU H L AN [R] S 2K R A RN bR
MO AR BREA Z AR B A 1k HLE-R )2 h W A 2
B AL PR T2 B X e 5 O TE R 2 RREAS 2 L A 3
A ORRK 1 D fE

8 4 N T A [ 37 it 26 R RN MR v T

EZMY R Z AR ERE B, R 8 AT LUFE L AN [R] ST
W 2 R BE N AR o 22 RV 10 B R 2 R B
B Z>WEARE o ANTF] LD MR OR B B BT
> B CR > B S B> S By . ZRG
OB A B AR AR BT A BN R ) b T 2
5 KL 2 R i ORI 3 2 2 i TR 2 B BH 3 i 93¢
A e+ 2R BT T8 ) AN TR A AR B AR O B L K
TAORFF I RERGE

x8 ARMMEBRBATHEZEMYH S HEIEY

Table 8 Changes in species diversity indices in R. pseudoacacia plantations in different habitats

R & eI 2 B L B8 F 8 L B0 T
Layer Diversity index Sunny slope upside  Sunny slope downside Cloudy slope upside Cloudy slope downside
S 4 4 5 6
D 0.567 8 0.695 8 0.670 8 0.795 1
Vit =
A H' 0.428 6 0.553 6 0.541 8 0.722 7
Shrub layer
Jsw 0.711 8 0.919 5 0.775 1 0.928 8
E, 0.765 3 0.868 5 0.804 2 0.884 6
S 13 9 14 15
D 0. 864 6 0.882 7 0.880 7 0.898 5
A2
HAJR H 0.947 6 0.933 2 1.013 4 1.060 0
Herb layer
Jow 0.850 6 0.978 0 0.884 2 0.901 3
E. 0.790 5 0.9559 0.762 7 0.828 0
PREES L i B IR N AR AT LUR 8 4 & 5

3 iR L

AW FE AR W] 7 B e i B YA AR XL R T
ARAE [T 385 A HR 28 0 v LE BH D O g e B i 25 7
AR TR 1) o ol T AR AR 1] 2 K G R SR G A AR 5
T fej R 35 0 B Gk AR AIE T LA B, R X
i DX IS 35T 0 2 il A AN AR A R S 2
5 A1 B 0 A RE 88 1k — A5 ORI BN T 9 5K
7o PRI AR PR A AR i XN 2% e A B 3 T
TR B I A T

RIBRAEIE FW B0 - 2 1l A e A A AT AR
FATHY EAE B R B VA AR X iy T K
#Fifc% MR AR REAS 1E H JT AR 45 5 (HH™ 2R ) il

ANBEIE L AR W o i EL N TR ) SR ARAE A=
@J 30~40 A { A . A AN 31 58 A2 19 57 20 FK 73
PN _E Sh SR BT 1 P RS R AR TT B B
HUFE AN M BAR L T E I BRI

RURRBEA A ) AR AR AR Ak IR AR 2
FhER )2 5~10 em, BHCFHRA R A B KB
LR RE T B — BEBOA R AR A
Je UL AR O A ST UE S - 70 B vy It e B B IXC L fi L 2
DA PER Rl AR R AR Z R b AT 52 o0 A L OF
L i o e B e AR AR 22 01k R /R . HUE R
4 57 3 2% 1F R4 X 6 T /D Pk 19 A Kl BB 8 75 3

B X 11 57 Ml 5%
M FREE

TERIRR AR 30~40 4, I N I 3 2o 3 2 ] £ AN
B ACIETCE Ea AR A B h S+
R A 8 2 AN 3 S5 A o DA DR A7 A ) O R i AR e IR S
gl A N T ARSI T AR KSR AL 0 B Y

CHF AR AR B EORIR YR A 2
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