PEIL MR B 22 2021,36(3): 52-58
Journal of Northwest Forestry University

doi:10.3969/j. issn. 1001-7461. 2021. 03. 08

ZITIREFRARAR &E B M R A EHFIERAR

ALK RLERAT RS EEC K A

L PHAERARPHE Ko AR Be . BRPY ke 71210052, B SRk A1RE R P 638 £ B R0 i Be  BRPE 7422 710048)

H ERXRRENAUFRAINRTESEARNE LR B MERAMRAKRET S H THEZ TR
R,7TBEHRSRREHRAALY ph A THP ZILRRKRAZZ AL TR HRREL, KT
RAZZIRAREFHGAMEAMRAKRANEZ . RARZAAE EASH BXEBES AL
SR RTTRARAENRAZ S AR RREHFGXER T, 2REAN. DARSRREZHR
R.FHBHEEA 2204 « hm KT EZ Y GHANL, B HRAPBEL T HBIKRE;2) Wb Ao
FE . FHME FEREE AR EHINBEEOY A EZRF AP RSEEREGRI S
PEHEAE A s Rl R RS R B AT B AT AR R IR Rl B AE R . ) AR AR F B LR
WS ERAY NN EENEIER £,

KB ANE R A EIHM RS F I B =R

RE4EKS:STI1. 44 XERARERD A XEHES:1001-7461(2021)03-0052-07

Natural Regeneration Characteristics of Juniperus przewalskii the Forest in the East

of Three-River Resource Region
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Abstract: Natural regeneration is an important way to maintain sustainable development of natural forest.
The natural forest of Juniperus przewalskii is mainly distributed in the Three-River Resource Region of
Qinghai Province. It is of great strategic significance to investigate the natural regeneration and influence
mechanism for maintaining the water ecological security of Three-River Resource Region. In this study,we
investigated the natural regeneration and key influencing factors of J. przewalskii forest occurring in the
Maixiu Forest Farm located in the east of Three-River Resource Region by using the combination of sys-
tematic investigation,laboratory analysis, correlation, and path analysis. The results showed that 1) the
natural regeneration was poor,and the average density of the renewal saplings was 220 hm”. There was lack
of seedling supplement understory, and the population of the saplings was in a state of decline. 2) The
effects of stand age,stand density,average height,herb coverage and altitude were significant,among them,
the stand density had a direct and indirect positive influence,the stand age,average height and herb cover-
age presented indirect negative influence, while the altitude had an indirect positive influence. 3) The main
factors affecting the density of the saplings were stand age,stand density,average height and elevation.
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1.1 SHREX#HHR

FFMIY(34°44" —35°30'N,101°22" —102°07'
E) . i Ab 7 ¥ 2 R O 19 I6 N R BN JE R
HBti M A% L AT K i 460 mm, 4R P34 78 &
1325.8 mm, 4R RE —2.4°C~2.8°C., ZXifF
K 2 800~4 428 m, T HEIEAR F B A KM KA 1,
FREH, R 2 A R IR DA A
Mol 32, PR R 2 LUAR & R AL 78 B 2
(Picea crassifolia) VKR A2 (P, purpurea) . [1HE

(Betula platyphylia) 1145 (Populus davidiana)
M H b AR I AR R SR AR B 2. 15 X 10°
hm®, i M3 BB 48. 6 %6, 5 w0, HEZ 0
R A S Eh A N = R R IR N N e s
B 4 % M (Potentilla fruticosa) 5B 85 M (P. gla-
bra) K] T (Cotoneaster acutifolius) . % 25 /N 5
(Berberis diaphana) . ¥ £1 ¥k ( Berberis dictyo-
phylla) KB RLEIE (Delphinium pylzowii) (ER
# (Polygonum wviviparum ). ¥ 9 5 ( Elymus
dahuricus) & & ¥ (Carex moorcroftii ) H RS
e B (Pedicularis cranolopha ). Ul il /R & FS B2
(Thalictrum baicalense) %,
x1 EHMEXRER

Table 1 Basic information of the plots

1%.{:.@ T i Mﬁ&% e HfL iﬁrg $yj
5 /m Ja  /(Bk + hm %) /) AR /m
1 2915 70 1 000 K b 37 7.05
2 2915 73 825 K b 38 7.65
3 2930 65 375 [ii] i 24 9.87
4 2940 63 425 i T 34 8. 61
5 3010 64 725 ] h 40 7. 84
6 3020 63 750 N 31 7.39
7 3025 66 700 5] h 26 7.03
8§ 3025 64 800 2] h 26 9.19
9 3070 64 750 Wi T 38 8.12
10 3082 83 750 i L 37 7.86
11 3100 70 650 7] s 43 8.95
12 3100 90 900 KMk 39 7.95
13 3100 75 725 i T 33 9. 00
14 3101 60 1325 W T 35 7.90
15 3102 75 1150 Wim  h 35 6.95
16 3105 58 400 Vimg  h 37 11.08
17 3113 100 875 &3] B 23 9.37
18 3150 105 675 ¥ P 39 8. 86
19 3150 40 775 5] rh 40 4.75
20 3150 59 925 2] h 40 4. 30
21 3175 72 1325 [ iy 35 10.13
22 3190 75 975 ] i 26 11.60
23 3278 86 1700 [} i 23 9.14
24 3300 77 825 A 37 7.62
25 3301 74 1500 ] iy 35 8. 26
26 3358 38 1125 K - 40 9.98
27 3358 38 1300 M b 40 3.33
28 3474 33 1 800 RmF 32 1.82
29 3500 30 1650 Vur 43 2.97
30 3511 30 950 7] i 43 1.88
31 3538 33 1225 K b 32 1.84

1.2 HMEESHEE

2018 4F 7—8 H . fE 4T A iy e al b L AR PRI
(2 800~3 800 m) 5 k4% & (300~1 800 #f -+
hm ™), 64 F 3% B 31 A0 [0 BE V% 6 25 R
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BT 55 S HR AR A0 TR N T 152 3 A A R B
(GB 26424-2010-T) " v K 4K ¥ 38 25 940t A 7
MR BT B AR R (R 2) . BRI SN
J5 V5 T R Ay S 4l (R AR <<1 em) FLE R
(1 em<HE<5 em) ., WHZHER G & EHRRE
A 3 B A TR R A ST &0y 552 B A AR B B TR
HRRNI N 1~1.5,1.5~2.2~2.5.2.5~3.3~
3.5.3.5~4.4~4.5 cm 5 4,.5~5 cm 8 NEH.
JE4r N 0~0.5,0.5~1,1~1.5,1.5~2.2~2.5,
2.5~3.3~3.5.3.5~4.>4 m,H 9 MFE,

R2 RAEHERINIAE

Table 2 Grade evaluation criteria for natural regeneration

(# « hm ™ %)
R/ cm
£
<30 30—49 =50
R A =5 000 =3 000 =2 500
v 4 3 000~4 999 1 000~2 999 500~2 499
NS <3000 <1000 <500

1.4 BIRAESSH

K Excel 2010 1 SPSS 22. 0 X} 4 #1745
50T . XML I ) A kAR AT Rk (R
3). 18 Pearson M 3¢ R EUH AR AR 2540 5 HE A
X B 40 A8 B R Y R ) L 22 38 A 38 AR o A R
FE R R A5 R B S AR SO X BTk .
fE % A OriginPro 8.
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Table 3 Quantitative results of site factors

Ko el
SR T
1 2 3
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2.1 BEEMBEEERREHRE
HF AN UH A L ST B A Y 101 Bl R AR R

ARRIET AR 4R EAR IO RIE T 5 RS R,
TR T F, SRR F 27 Bl 66 JB . &5 )2 WM EEE L
R R FEASHEARSTARGE D, FFARZRFH
J B — AR 3 A Ry R R A8 T HT (Picea wilso-
nit) EHKME L 8 =42 (P. asperata) A F s 5
RZW R D ARR HE AR B 4 5 M L HRL R A L K
T, 78 M & VL AE (Sibiraea angustata ) . 55 4 %
(Spiraea salicifolia) LBk 8 B /NBE | B HR 4 3G
JL(Caragana changduensis) {5 WM (Salix cupu-
laris) JE WL & (Lonicera tangutica) » HAE MK HY
WNE R s AR Z WA AR SR F W A
AN P EF I E B (C. lanceolata) . T & & (C.
moorcro ftii) PEIRE LW KT (Saussurea pul-
chra) KM 2 (Adenophora stenanthina) \F] /R 2%
M A6 (Aster altaicus ). L8 51 ( Bupleurum
smithii) . & M K 9% ¥ (Leontopodium junpeia-
num) \/NIE ¥ B MF (Anemone rivularis var. flore-
minore) H P BB ¥ (Salvia przewalskii), AR
P = - = W (1 N W B o | 30 R T NI 7 N
AR 3 AR ARY TR YT B RV v AR R 2
AREFAEE JZHAED D,
x4 HMEERYMMEETESIT

Table 4 Species statistics of each layer of the plots

YwhE o
AR & i
BRME BME CPHERMEZE
FrA 4 4 4 4. 00 1. 00 1.2940. 69
N 5 8 10 7.00 3. 00 4.42740.93

A 27 66 87  35.00 14.00 22.5244.93

2.2 WHRAERN

R [ L N T N o B
em,FERE<T cm FILIE B 0L, LA T 1 em<C
FEARS om M T B AR HEAT A3 BT . A U A R
LI 95 B -4k 220 Bk« hm 7,67, 74 % R RE B
BN B AR B <7500 Kk » hm *,25. 81 %0 FF H H:
WA AN 2 R Hb R A % > 500 BR
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3.25 em, AV EI A 1.8~5.0 cm, A <T1 cm Ay
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Fig. 1 Grade distribution of natural regeneration
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Fig. 2 Diameter structure and height structure of sapling
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Fig. 3 Relationships between stand characteristics and the density of sapling
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Fig. 4 Relationships between terrain factors and the density of sapling
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Table 5 Path analysis of environmental factors on the density of the saplings
5 oS : [1] 422 38 7% ZR 4K
DT T L
LES 3t e AR X1 X3 X4 X5 B
X1 —0.701 —0.230 — —0.078 —0.282 0.031 —0.142 —0.471
X2 0.554 0. 288 0. 141 0.062 —0.043 0.106 0. 266
X3 —0.763 —0. 189 —0.158 —0.284 - 0.022 —0.154 —0.574
X4 —0. 382 0.074 —0.114 —0.169 —0.098 — —0.075 —0. 456
X5 0.766 0.182 0. 266 0.168 0. 180 —0.030 — 0. 584

X1 AR AR s X2 Fo ek 55
X6 BENETENRAERUMNEIE

Table 6 Absolute values of determination coefficients of each variable

AR X1 X2 X3 X4 X5
[HheE 2%l 0.270 0.236 0.253 0.062 0.246
Herr 1 4 2 5 3
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