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Abstract: Stumping is one of the important methods for tending management and restoration of population sta-
bility. In order to understand the adjustment regulation of density change which could provide scientific basis
for population restoration and management of stump sprout, the density dynamic of stump sprout population
was studied. Based on measurement of all individuals in a population of Hippophae rhamnoides subsp. sinensis
at different successional stages, model adjustments of density dynamics and stump sprouts in the Mu Us sandy
lands of north central China were analyzed using a spatial series substituted for a time series and plots arranged
by age. In a model with variables of individual number, ramet morphology, and biomass adjustments were
made by changing sprout and surviral rates of regenerated plants, ramet number, and plant density. Results
showed that (1) population density had three stages increasing, decreasing and steady in turn; (2) morpho-
logical changes of regenerated plant included an increased population base diameter a decreased ratio of com-

plex axis and an increased ratio of single axis; (3) biomass distribution constantly changed with sprout and
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survival adjustments. As the population base diameter increased, the dead branch biomass ratio increased and
leaf biomass ratio decreased. Meanwhile, the ratios of clonal organs and mean root all decreased. Since growth
and survivability could improve with a further stump sprouting, individual number and ramet morphology could
be improved by adjusting the sprout and survival rate of clonal plants and ramets to help realize a rational uti-
lization of the resource and maintenance of the population. [Ch, 3 fig. 1 tab. 22 ref. ]

Key words: forest ecology; stump sprout; density dynamics; clonal growth pattern; biomass distribution;

adjustment rule; Hippophae rhamnoides subsp. sinensis
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Table 1 Parameters of Hippophae rhamnpides subsp. sinensis sprout population

e 2 > Tl i AR 1 /a TR/ (BR-hm™)  FRRERE R E/ (m-hm™) SRR KA/ % BESL TR %
1 2 65 000 0.63 42.31 7.50
2 4 90 000 2.06 55.56 14.36
3 6 42 000 1.90 26.67 27.63
4 8 30 000 3.86 36.11 44.44
5 9 22 083 5.07 45.28 48.95
6 10 20 800 5.17 53.85 35.51

32 MEEHKEEEREHTREFT

320 WM REARDHE B2 N
BEgr, R BERBR AO RO B T A, R = R-09832 %
TR AL A R Ly TR e 5 Kdo w///(//
feid e, RARH BRI 3, b4, LS, FEib 6 o
YRR AT AR EIAZE R, SET R (1 2), el

¥ = 18.026e" r=0971, P=0.029, (3) I
ROy R RBRM, « FORHB R . 0 1 2 3 4 5

1AL BRI (4 ) LURT, BEMIRETS AR, R PR B/ (m - hm )

SRR AR AR LI s BIBET (S ~8a), By B2 LEEAKBAMLMFLLLGLA
A R BE T 2R R DL R A o s iR S Figure 2 Relationship between index of clonal growth
W19 ~ 10 a), BERUIETSEW T M. FhRE 2 B0 f o form and the total base diameter of population
SRR B BB . I 2 ISt (3) T L. B R 2 AR, B AR KR R B FE MR B 1T
ISP TR B 0 EL ) T BRARk 1 H F WE  pE : FERR BRI AR L SR A K T R M
T 36 OB RT b T, 306 36 /IR RE L A TR0 43 bk oy T, 6 36 8 D Y L BP0 40 bk 2, DV
A TS 25 7K T 35 5 8 1 0

322 ABHMKNGARARBIRY  IRA KA, T A RS bk (B AN ) P B R I 6 249 3E
TORRREC. T AR R R b PN 4 ) A R, X 4 a R A SR ARG T A R G
FEMC T 40T, A BERCS BEAE IR DR DE s O T AR B EE A PN B S BTG RO O R L LA BE KL
J ESRE, DABEROAE IR 45 5 RS B AT LU 4007, 7850 R R

ya= 1112 52%7¢ 0 r=0.979 5, P < 0.01; 4)
ys=-1.626 5+ 0.538 6x , r=0.9817, P < 0.01; (5)
ye = 55.028 + 99.254/x , r=0.7653, P < 0.01, (6)

K()~O), x FoRGHEL DR (BB NIIEERL, v, s, e PR BT BEA NI TG BERL . SEEERL LA
MBEMIAF 3R (%) o N (4) R W] I BERCS AN BERZ 0] S R pR RO 2R, DABER BRI i 1 S0 M qr, 1 B
WORE M 0.764 6 A XIECAL; (S) M SEBER I BER I 1t B2k BT, ABEREEHT I 1 A4~ Ffr
FEBERCRE I I 0.538 6 A Hifir; 3(6) %W BEAIAFIG R S BEMZ A AT WA OC R, BEH A BER
I, A7 AREL T FEIFBIE T 55% . fstn] UL . D\ PN BERAY IS Ips 6 10 BE oM S BE R [ b3, {HIHAF
il R AR T — A o I NN BERIAFIE SO TR Y, o [0 BT 28 B BE MR S X0 73 bk e e A=
KAELEIAHIE ) BT . AN BERCS A KPR SC R - O TR AN BERC S A RPEIR A SC &, DI



o5 28 45 5 1) AT AE o [E VD T £ B B A T Y %l 2 R LR LR 717

WEERON B2 DI A AR br o PR BB A7 DR A, A5 2000 F J5 7 -

y7 = 0.291 7x*¥8 r =0.768 7, P < 0.01; (7)
ys = 116.80 + 43.33x, r=0.8514, P < 0.01; (8)
¥o =2.138 2 + 0.700 7x, r =0.981 3, P < 0.01. 9)

HK(7)~(9) o Fon 5 FhBUAE AR (WTEEN) EBERL, 37, o, 00 S BORBTBEARY ELAR . AR ()
VAR SEE (g) o A (T) R AR Bl 0T SRR A3 2 ek B BT, AN BERCR I 1 X B0 fir
ARG 0.411 8 X B fir s ()M (9)F W] WA i . AASEE I S A NBERUE HA KR,
BN BE R 34 0 B R A E AR i 0, SCREAR B AR SR A R bR . S BE R AR ST
T, v D R B AT 5 il R o R RN B LA 7 g S it R 4
3.3 FEHEMMIGHEMESTIRAT

S R AT Ui e 0 N e S = X S 9 7o L i 1 R € v N o R L AR € i
i3t EAGF R T F P 1) A o BE B A AT 20 A o pl R B S, LB S R A R L MR e R AR
BORARF GRS AR SR AT AN (] 3) : BEA R 2 5 3 R, Al A AR Wy i) I LU B B R R
BOETE R Ay g BC LU SR AR R BT L e R B AR O C L SR AR ROR BT R L IRAR AR
P e BT LU S R R BT e, R ] BEE MR SR BE AR, RRREAERCZE . M. SRR B IR R
KT HB A

10 12 ¢
8 yf0-329 75" oY b\v\w
s R*=0.999 3 Y
8 6r X
= .l i 6 y=13.303e—0.0968x
R T 4+t R*=0.9970
2 F 2L
O | | 1 1 1 | O 1 | 1 | | |
0 1 2 3 4 5 6 0 1 2 3 4 5 6
FREIE 35 5/ (m -hm ) Fp I 55 /% /(m - hm ™)
50 [ T
= 40 [ 4r
3 <3
fn 30 hi;
ifj 20 )]}e?f(l),gggﬁgmgs” ilé\" 2 r y?13'303x—11007
290+ =0. 1k R=0.9970
0I I I | 1 | ) 0 | I I I ! |
0 1 2 3 4 5 6 0 1 2 3 4 5 6

PR 5 55 %/(m - hm ) P 55 B2/ (m - hm )

B3 MrAdErih ARl LEn XA

Figure 3 Relationship between biomass allocation of module of population

4 it 5tk
41 it

iR SO o T AR PR 1) HE AR SRR, NI B AR R o 4 a DUAT, Rk AR RAR
A4 S5 B R R AR I8 O3 R BT 5 5 ~ 8 a JIR], A BR A AR SRR SOE TR, PR BE A AR
AR HYIEORNT R R 9 ~10 a M), SRR T ABHT T B, TR B BT ORI TE — E KF RO # o
e, F YT W AR A ) A Ty BT R BERE TR AR AE 3 BB

bR S o 5l R R PN BE A R AR AR T Y, SO B BEAR AR I SRR . FEFRE B BB B
B R A L A9 AR R o R B RN L T, R JEE /NI AR LA il R R O | i R R A LA



718 TR AN N NS e 4 2011 4 10 A 20 H

LikHEIE g e

R S A O 4t A AR TR Y, AN WA R A PR A A W R I o B RO ST O OR, AR R
Py-at 73 B )b T R A 3 B BT R, v R RIAR AR 4 A A0 E B2 R R
42 itig

Hh | VDR R BE %l P VR Y, MRS LR A A R R RO, SEBURR I R A Ay BRI, AR
—E R EIRE MGE Ry T HAE RS E N . O PAERGE T AR KB 2 4F, S OB,
1T SRR, AT e (AR AR A 0 0 A0 b R PR AR W B O I A B R O R, R R O i B
A0 B i T BRI A i SCRR[9-12 I BT R W], YR 7E )G, AR B | B BE S IR BERR AL
SFERSLE N . ASBETEAR R VD RAE P AR SEORT USRS AR T B R AR I A S T
AT, T e AR R A e B A I B O T A BE R I A AR TR o SERERIIN (4 a LUET), i T Al A A
AN, IEFTRER AR 2, TR, FRRELL™ A SRR O T, I R A R AR S 1 1 DR
Th, BXAEAEA F TR AR AR 26 53 B R PR o AR B s 1), i ELA g T AR BB PR Y S o AT
Bt A 4 A A T ER S5 T RE A 8 ) PR B i, R DRI R e ™ A 7 TR BB 22 14 5 il 28 oA i —
AR ASE IR, (H g BRI AR B0 AT, JET R Tk, DRI (0l R 2 32 B B ol 3 45 % 9 1 T e
(5 ~8a). MEHMEFEEMNTEE, FORERRZ B TP ILTA T PR, Pl 8 TR E—E K L
(9 ~ 10 a){HR, 5 il B o [ A Pk P 98 20 BE 22 (8] ) 5 4 B0 1T S SR A R0 20 B 1) BE 494 BT 7k IR, R
AU 5 1 v WA R AE S O A 58 PP R A0 A A A, A ) T e AP IO 445

TESERERIAR 73 BE AR RISE TR A [RIN, ffbE7E A4 1 2K P o ok 8 2 O T WA RE 3o — W) 7 7 ol
Hst B B R BTt o e B PR, SUA AR Wy o0 I EE 49 B 2 bl B 2 i BE A3 KT BT, e R
A=W S C LU B it b FHE S 5 B A0 3 ORI R B s 7R T RO AE R, SO R FIAR 2R 04 A W i 23 I LL B 2 B
Pl RHE I o5 B2 A9 3 T K o AR AR W i 2 IC Y B THRIIE R AR i Ay IR R B, S EOE R R R ) BE A
IGRESII R solEas B AW R0 I OB R K, K S BORR R O SO L R0 B B AN BT IRU B RCRE 1 1 T
W ARAREY R E I TR, K2 R IR i T . P 3 MIE 4 T L. 9~10 a i}, |
B RS E 2B TP WL, R SR ARCOF RS E 1 B, A REIR A LS5 . 35
SEEIRA TR S A B A K S AR

RSN v E VAR R R A, G s B AR . o B S 1 4 R £ A S A
ToVR SRR AT B85 B AL L K AR I 1 IR BORE S0 BRI 2 AT 52 B X A 35 9 ) 5 R
FHVA BRI HER AR I AERE o (R, S SRR o AR IR I ZE 15 470 SR A AR T B PP 2 b o 1y 1 B

SE .

(1] FhBFHF. AR (M. 2 Bz bt P DOl ek, 1995.

(2] B2, Phei, 253530, 5. WP FE SO RO SC B R g R () . B 9P pk B4, 2005 (2): 58.
XUN Dexue, SUN Qiang, LI Jiwen, et al. The application in fact of stumping rejuvenation renewal of poplar [J]. Prot
For Sci Technol, 2005 (2). 58.

(31wl o e VA BB OE 105 [) . BR MO BHE, 2004 (1) 18 - 20.
GAO Haiyin. The renewal reform experiment of over mature Populus simonii x P. pyramibalis ‘Dpera 8277 [J]. J Shaanxi
For Sci Technol, 2004 (1). 18 — 21.

(41 Mok, BUARW, B, 2. SFFEXTFT A MM AR R BOR A 0 A 2 I [ ] dE OOl R 2224, 2010, 32 (3):
68 — 73.
ZHENG Shiguang, JIA Liming, PANG Qiwei, et al. Stumping effects on number and distribution of roots of Caragana
microphylla Lam. plantations [J]. J Beijing For Univ, 2010, 32 (3): 68 - 73.

(51 2R, B0, FAT, % DRI AR S IR G o ) ] TR XI5 38, 2008,
22 (8): 198 - 202.
LI Yinggang, XU Xinwen, LI Shengyu, et al. Analysis on the cutting benefit of Calligonum arborescens in shelterbelt
along the Tarim Desert Highway [J]. J Arial Land Res Environ, 2008, 22 (8): 198 — 202.

(6] Z0e{=, TRWESE. 51 BEHE X ULt M AR R AR Y - FE RN I [T . H o Aol B, 2008, 33 (1): 16 - 18,



5%

28 45 5 1) AT AE o [E U T £ B B AT Y %l 2 R LR LR 719

[10]

[11

[

O oo
[

LI Guangren, ZHANG Xiaoqin. Stump effect of sandy-land Hedysarum scoparium forest in Yellow River Diverting Irri-
gation Area [J]. J Gansu For Sci Technol, 2008, 33 (1). 16 - 18.

HISCRR, skisJT, WIRAS, 4. duEEARMMEMIER R )] #IME e, 1991, 8 (2): 262 - 264.
TIAN Guansen, ZHANG Hongwan, SHEN Qingren, et al. Reforming test on low value forests of Chinese fir [J]. J
Zhejiang For Coll, 1991, 8 (2). 262 — 264.
XIEAE, FICE. AL PG AR A bR 32 BB R AR B DR 5T [T ] ARAEMOL R 7244k, 1993, 21 (2): 15 - 19.
LIU Enju, WANG Wenzhang. Study on the physiological properties of the main fuelwood tree species on the west of
the northeast China [J]. J Northeast For Univ, 1993, 21 (2): 15 - 19.
T, RSSO R U VO BB A K S AR RE I [T ], YRR, 2000, 13 (4): 9 - 12.
LI Gengian, TANG Derui. The sprouting growth and regeneration ability of stumping renewal of Hippophae rhamniodes
L. subsp. sinensis in Mu Us Sandland [J]. Hippophae , 2000, 13 (4): 9 - 12.

B AL VDT RS AR AR T R S AR RE M E S [T ] YR, 1991, 4 (4): 25 - 32.

HU Jianzhong. The study of annual growth rhythm and regeneration ability of Seabuckthorn after stumping [J]. Hip-
pophae, 1991, 4 (4). 25 - 32.

LW ALV T 5 DD R MR JF R AT (D). YD, 1988, 1 (4): 27 - 34.

JIANG Shumao. The development study of seabuckthorn fuelwood in arid area of western Liaoning [J]. Hippophae ,
1988, 1 (4): 27 - 34.

B, ERA, IMESE, & DECFIE RS ORI [T ] B i kR, 2000 (4): 20.

BAO Yongping, WANG Jingyu, SUN Dexue, et al. Study on technology of stumping and rejuvenating of Hipplphae
rhamnoides Liaa [J]. Prot For Sci Technol, 2000 (4): 20.

AL P EVD O R R 20 4R B[], vk, 2005, 18 (1): 1 -6.

LI Min. The mostly achievement of China seabuckthorn exploitation and utilization in 20 years [J]. Hippophae,
2005, 18 (1): 1 -6.

SR AL VDA o AR RE AR ) T R B AT AT A3 () ). B vb R 58 57 &, 2005, 3 (1): 8 - 13.

HU Jianzhong. Feasibility on seabuckthom development as an energy plant in rural areas of China [J]. Global
Seabuckthorn Res Develop, 2005, 3 (1): 8 — 13.

TRAJKOVSKI V, JEPPSSON N. Domestication of seabuckthorn [J]. Bot Lithuanica Supp, 1999, 2. 37 — 46.
BT, e, R, S BRI EVEOCIE R AT ] AR, 2001, 12 (5): 682 - 686.
LI Gengian, HUANG Baolong, TANG Derui, et al. Regulation of clonal growth of Hippophae rhamnoides 1.. subsp.
sinensis population in Mu Us Sandland [J]. Chin J Appl Ecol, 2001, 12 (5): 682 - 686.

PRAT, WET, BB, % BRI EYD BT R R ARG B )] B atAol RS2 4. A AR
M, 2001, 25 (2): 9 - 13.

LI Gengian, HUANG Baolong, TANG Derui, et al. The edge dispersal clone population regulation of Hippophae
rhamnoides L. subsp. sinensis in the Mu Us Sandland [J]. J Nanjing For Univ Nat Sci Ed, 2001, 25 (2): 9 - 13.
WATT A S. Pattern and process in the plant community [J]. J Ecol, 1974, 35. 122 - 139.

fh AR DA 33 2= B 2. RV A8 A AR DO X R (R 1. AR . Ripk s bRl sk, 1987.

A S, R M VR R RS S OFFE )] e siARol R A4, 1989, 11 (4): 53 - 59.

GAO Zhiyi, ZHANG Yusheng. The observation and investigation on the feature of root system of seabuckthorn [J]. J
Beijing For Univ, 1989, 11 (4). 53 - 59.

XUDE, B s, BEE AT ok 2 R 0 e e AR KRS SR RS () ). R AR 54, 1996, 7 (3): 240 - 244,

LIU Qing, ZHONG Zhangcheng. Clonal growth pattern of Pleioblastus maculate clone population [J]. Chin JAppl Ecol,
1996, 7 (3): 240 - 244.

TREESS, AT, PO, 4. sCREREY T E U B RS MR R AR BB [T . PRV BRAT ST 5 T &, 2006, 4
(4): 44 - 48.

XU Debing, LI Gegian, HE Bin, et al. A discussion on the population stability maintenance in clonal plant of Hip-
pophae rhamnoides L. subsp. sinensis [J]. Global Seabuckthorn Res Develop, 2006, 4 (4). 44 — 48.





