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Abstract

This paper reveals the effects of soil types on growth of Pinus sylvestris var. mongolica. It helps to
decide the soil for the growth of Pinus sylvestris var. mongolica, to promote forest development,
and to increase the forest production. With Pinus sylvestris var. mongolica in Saihanba area study,
it describes the effects of gray forest soil, brown soil, aeolian sandy soil in 3 types of soil on growth
of Pinus sylvestris var. mongolica. The results are as follows: 1) The diameter at breast heights in
different types of soil tree are: Young Stand DBH for gray forest soil (10.39 cm) > brown soil (9.70
cm) > aeolian sandy soil (7.81 cm); middle age forest for gray forest soil (14.94 cm) > brown soil
(14.42 cm) > aeolian sandy soil (13.77 cm); near ripe forest for gray forest soil (20.43 cm) > brown
soil (19.00 cm) > aeolian sandy soil (18.01 cm); 2) The tree heights in different soil types are as
follows: the young forest for brown forest soil (7.58 m) > gray forest soil (6.33 m) > aeolian sandy
soil (4.60 m); middle age forest for gray forest soil (10.02 m) > brown soil (9.73 m) > aeolian sandy
soil (9.57 m); near ripe forest for gray forest soil (14.79 m) > brown soil (12.95 m) > aeolian sandy
soil (11.85 m); 3) The forest stock volume in different types of soil are as follows: the young forest
for gray forest soil (97.29 m3-hm-2) > brown soil (51.40 m3-hm-2) > aeolian sandy soil (31.58
m3-hm-2); middle age forest for gray forest soil (167.54 m3-hm-2) > brown soil (152.89 m3-hm-2) >
sandy soil (137.66 m3-hm-2); near ripe forest for gray forest soil (206.42 m3-hm-2) > brown soil
(182.87 m3-hm-2) > aeolian sandy soil (180.96 m3-hm-2); 4) Young and mid-maturation forest
stand and stand average density are in positively correlated relationship (R values are 0.62, 0.68
respectively); the relevant relations are extremely significant (P < 0.01), and nearly ripe forest
and forest average density have no significant correlations (P = 0.09 > 0.05). The study clarifies
the effects of soil types on the growth of Pinus sylvestris var. mongolica and provides data support
for carrying out planting technology to develop the growth.
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TWARDIERA T IN AR, NHEETRIREIEFRFE SMEHAAREK, WnskAR™
BREZEEH. FMAUEFIMXETFRAR AR, HRKEFRT. R8> 3Fh IRt
BETFIEKRIN, SRNTF: 1) ARTEEBKNARRERN: Sk s ek aHk1(10.39 cm) >
$73(9.70 cm) > RYP>E(7.81 cm); FRMAKEZFML(14.94 cm) > $73%(14.42 cm) > X1 (13.77
cm); EEMCAHR BT (20.43 cm) > 238 (19.00 cm) > XPp1(18.01 cm); 2) AR TIBKRIBRAAR
BT $dbkchsE(7.58 m) > KAFHKL(6.33 m) > RP1(4.60 m); MK EZKL(10.02
m) > $73(9.73 m) > XP1(9.57 m); IERMANK AL (14.79 m) > £73E(12.95m) > X¥p1(11.85
m); 3) ANEITERUURKRERBNT: LHRHAKERAL(97.29 m3-hm-2) > $5%(51.40 m3-hm2) >
Kb+ (31.58 m3-hm-2); FRMAKEHAL(167.54 m3-hm-2) > 3% (152.89 m3-hm—2) > Kb+
(137.66 m3-hm-2); TR AKEZHFMAT(206.42 m3-hm2) > £#3#(182.87 m3-hm-2) > X1 (180.96
m3-hm-2); 4) SRR EETRRT SR FHEERIEHISCR (R H50.62. 0.68), FHRKR
BIREE (P <0.01); EHRMKGTEHR-FHEEHRESEE P =0.09 > 0.05). BIARRBH T T
THERACH A EK IR, TTRETIBEBARE AR EKERA T B KIT.
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MET, BEE R RA T SM IR I R & H 28, W (R g AR A K G AR A i = A
AU, T 0T R R RERRARAE P ) RPN E . (REEMRR AR ) G, e
B LT R A K B e MR .

17 #24 (Pinus sylvestris var. mongolica Litv.) 9% 28 Fe A, Ji = FeE R ACTEHT, &Rk i 2 | i 2,
ARE, BTEALSE, BT R, SRR E R ACHX B A M B4R SR K R ARFEL RGO R 1]

TR E 2 A AE KT TORERE AL, BESCR 21058 T N 58k HL X ST K 43 2 A R AR A A
KA, T[] 7T T R4 2l b XRE - ha 2B K S R 7 i 3, H 22 S0t S 4R v /e FR B R
JEEBHLIX, WAl XA A A KR LI AL b, ARHIE 70 LA A6 44 26 ZF b X R TR A S0 &, J8
TP AN [F] R e RS A R ARG LG, B FE AR TR (AR KO R B ) LI, A A AR

BORFEE B IR AR I ARG S5
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2. e X#ER

TR IR A AR A AR AR T EEE YN IR, HhERARAR N AEZE 42°02'~42°36', ZR4 116°51'~117°39",
WK 1650~1830 m, Fgdb¥ 25 km. AEPEFE 21.5 km. ZHLIX A E 2y, W &N E L EEES, T
2. 283, W 1400~1734 m; HUFRE RS Rk B R BKAE L 1L R A He IR, dA
Wi, 4k 1010~1400 m. AKIZ 53N 6 NEMIX, MAE TR 29.6 JT R, HAA KM EAX 18 JiH .
3. IRA*

WHER R L 3. Kb 3 R H3AE KR A Bk TR, Bz, we. SH
i 3 M AERKIEARHIIE T, BRFCAIF] L3S A1 s 1 AR K R 52
3.1. EEfFENZE

B XHAIG ) S s A, KON . Kbt 3 Fh RS ARE TAAM Y, g
MR E AR TGRS AR . AR, MO TR G2, 2011 4 4 A AT EbRERE LA B, Hd4hid
MRy B AR TR B B T 15 HeE e A, AR E AR Y 20 m x 20 m.
3.2. EEtmEREERAE

R RE AL A BT ACR R, T SO B DO B O RO LM HRAR B 23 L
WHSPARESE SRR BOR, YR 3 BT A (TARNT AT, AT SEARACRR, 45 bt
R PR 2 LR M8

3.3. TR E
P854 % F Excel2007 & SPSS20.0 #H4T #4511 % B 2 M 4547 o
4, ERE D

4.1, AEIRETIRAVIFIE

IR AR 38 R S A i, — MR RD 3 BRE R L ok 4 PRI AR 0.02~0.002 2K KR I RLAT <
0.002 ZE KRR & EIKT 40% [4]. RERLEEFIT A — 2N, OLZEaERnES, HEhi
FUZMIRAGE 1.1~1.4, RINFSEERL . LR EKER L E—RAE 30% LA |, )2 12%0L |, #4
KPR B . HIEAE 1.1~1.45 sa/5r 5 JEK, MFLBREE 55%~60%, iE M. +I% L - ik
S, pH5.5~7.0 2 [d].

F%3% (brown earth) tHFRAE AR AR+, A BRI A7 & o R AR RN T R VR AS AR R T R 358 H o BRRAE 2
EHYERS, 0LZEB ) REERG5]. BB 2 AR IEREE KAL) PH {H: 6.0~7.0; AL &:
80 LLE; AN &&E: 24~45; &P &&: 0.08~0.63; &K &&: 7.5~24.6,

WP LR E T RIS M B ) 38 3 BURRAE & 3T S 4 LT A el 4R D URL (B AR T
0.25~0.05 ZK) L HIHE RS UAHE, U A EEIRE)R C ZHEFZE)EZ B ZEHE): K
e 3L T SRR BL 6]

4.2. WEFMER IR AB AN N

AR SO AR A ARG B R bR . IRIR A IRRII(1] 1) REFAAIIEAK, AN[E LSRR ha i fE
N, REFRAA(10.39 cm) > £EHE(9.70 cm) > Kb E(7.81 cm), K FRAR - R - 394 K A TAA MR AR i
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R KNI (P < 0.05), 73 & Kb AR A A2 1) 1.33 1% . 1.24 155 A7 FA rR S MR AR N, Ik RbR 1-(14.94
cm) > FR3%(14.42 cm) > Kb 4(13.77 cm), A LIERAIETRA R 2 AN R (P > 0.05) . ARTFailr ubkpk
KEgERy, KEFHFMAT(20.43 cm) > £73%(19.00 cm) > Kb 1:(18.01 cm), A KAEK fRbk A% FFA 15 5.5
RTAFEAAID (P < 0.05) A AT fe UK (g bk L AR/ MR IE PR, WO AR AR AR AR

4.3. WEFIHERTIRAEB NN

W VPR K I R B R bR 2 —. WHAEs R (14 2): PGk, AFE LR RR T
e BRI (7.58 m) > K EARME(6.33 m) > Kb 1(4.60 m), AN[F] F 3T MR 25 57 B 2 (P < 0.05).
T AN PR MR A K ARMR 12(10.02 m) > £73E(9.73 m) > KD +(9.57 m), AS[A] IS ARIMRAA 5 %
FAREE(P > 0.05), MM E Sy KEOHEAE(4.79m) > KEE12.95 m) > Kb +(11.85m), £ duncan
SITER ] 3 Fh R HESR AR TR T R 2 I R . ARIG S S A [T TR Y N TR AR R
W e LT SL AR B ARV IR . K G AR AR L FIRR I I BRI i 123 K T b L MR AT e b5
I K2, KA TRA K.
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Figure 1. Effect of soil type on Pinus sylvestris DBH
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Figure 2. Effect of soil type on Pinus sylvestris tree height
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4.4. BFIEREN TR IR

T AR RAAE A BRI T W1 R (] 3): AR SR AR P AA G MR B R, K R AR 1(97.29
m>hm™?) > £3E(51.40 m*hm?) > Kb +(31.58 m*hm?), duncan 73 H7 oA [7] 143 25 70 f 4 1k Sh ks bk
BREZERHEZEP < 005); MrmhidREREN, Kafkkt(167.54 m>hm?) > §i1(152.89
m*hm?) > Rib+(137.66 m*hm?), KEHAK LR LS ER R SEER) ERBEERAEE,
{EIR R RS BB EZE R SR+, R 1.22 . AFEIERR FIaREHEN, KOaHkt
(206.42 m*hm?) > #531%(182.87 m*hm?) > b +:(180.96 m*>hm2), K (o bk bk 7> B AR B35 K T 1%
FRZP A-(P < 0.05),

4.5. BTFIEREXNHDEH BRI R

BB KB MAE KR B8 bR, e 1 A, MO ERERE R ZE M. Ik
(206.36 m*>hm %) > F1#44£(162.10 m*hm?) > Zh#s#k(118.74 m*hm2). Zhls PRI S MR T RA bR 2> 5 4R
PR S R IEAH SR R(R 4308 0.62, 0.68), FHIRK RGN EZE (P <0.01), i BRI 5 IR -F 1% &
FHIMEAN 3 (P = 0.09 > 0.05).
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Figure 3. Effect of soil type on Pinus sylvestris volume
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Table 1. Effect of density on Pinus sylvestris volume
1 MO BEMNEFRERENTI

CUFEZAN Hh bk TR

A E R E (M hm?) 118.74 162.10 206.36
P35 1 (Fk-hm ™) 2187 2136 1011
KRB R 0.62" 0.68™ 0.31
BENEP 0.01 0 0.09
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1) KGR KEEE KD 3 PR A G F I AR T RA AR A K ey IR RAR L > #R
B> )bt

2) IKEFRMR L AEE KDt 3 Bl R SR A AR AR SR, BRI PR E AR
2> Rkt > Kb LAk, A BRAE R = LUK AR > AR > Kbt

3) KEaFRMR L s, b 3 Fh R AR & S R TR BB A K IR, KEHAL >
fgE > R+, HERPKOHRMR MY BRI R E KT XD AR5, HEW AT A8 IR R AT #E R0+ BL
IR RN, EE AR 2, SR IR IR T 7T 4 AR AL

4) Mo BIEREE R M K. JTEMK(206.36 m>hm?) > did#k(162.10 m>hm™2) > 4h#kbk
(118.74 m*hm?). BRIEHMMSER R GRS ZE KK AR EEZS, itk hid s SR E 5k
Iy R IEMRKR R

5) ABFFAFH I ERE ISR EE T B AR R AR B, Kbt 3 Pt Wi,
BREMAHCEIRF I, REEWEIATEIX 3 Fp LR MR AR AR KB O, wT R SR AE
PROLfE % SR, LHEMOR At B s R K I 2 0, RIEEAT I e A7 W A B £ 21 B IRl
ATSEMIZE L.

EHETH

MOl 2 2 PEAT MBI & 18 2% 15T H (201004021)

SE3CHk (References)

[1] HEWAERZES (1976) HEFEMFIEHREAR B ok it b, 122-123

[2] B, wal (1991) REVWRETRAEKGEERTRAMINR. AILHFZEEFR, 1, 16-21.

[B] EBER, Rk, KA (2011) RMIGICTRE T ALK SRR TR R, HYELSFIR, 3, 294-30.
[4] #&32 (1980) FRIE KM IKFEH K AR L. LR, 6, 19-21.

[6]1 XUFA, RE, BATE, % (2002) fFEFE KRG RHME. AL RFFIR, 3, 5-8.

[6] ZE77, #E, RO (1995) Biammi Kb B L L g bRt iy, FEX BRI, 1, 19-24

[7] Bt (1990) L ZRIGITHLIX B N TARES E RGBT W L. AL RIS 9T, 2, 166-1T1.



	中国树木志编委会 (1976) 中国主要树种造林技术上册. 农业出版社, 北京, 122-123.
	赵文智, 常学礼 (1991) 奈曼沙区樟子松生长与生态因子关系的研究. 西北林学院学报, 1, 16-21.
	王晓春, 宋来萍, 张远东 (2011) 大兴安岭北部樟子松树木生长与气候因子的关系. 植物生态学报, 3, 294-30.
	盛士骏 (1980) 我国大兴安岭西坡的灰色森林土. 土壤通报, 6, 19-21.
	刘春生, 宋国菡, 史衍玺, 等 (2002) 棕壤和褐土的酸淋溶特征. 水土保持学报, 3, 5-8.
	季方, 樊自立, 赵贵海 (1995) 新疆两大沙漠风沙土土壤理化特性对比分析. 干旱区研究, 1, 19-24.
	郑世锴 (1990) 山东临沂地区杨树人工林密度及经济效益的研究. 林业科学研究, 2, 166-171.

