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The optimum mixture ratio of larch and birch in terms of biodiversity

conservation :a case study in Aershan forest area
LI Jing, LUO Youqing, SHI Juan”

Key laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Betjing 100083, China

Abstract: To find the optimum mixture ratio of larch ( Larix gmelinii) and birch ( Betula platyphylla) , seven forest types
were set in Inner Mongolia, including pure larch stand, pure birch stand, and five mixed stands with various tree
proportions. Each forest type had three stands as replicates. Species richness and diversity of plant and insect populations
were investigated and analyzed by traditional community investigation and manual collection. For the plant community, 88
species were recorded and the dominant communities included Compositae, Rosaceae, Ranunculaceae, Papilionaceae,
Ericaceae and Pinaceae. The dominant populations were Carex chingannensis Litw. , Lolium perenne L. , Fragaria orientalis
Lozinsk. , Equisetum palustre L., Geranium dahuricum DC. | Galium boreale L. while the rare populations included
Heracleum moelledorffi, Ligularia fischeri, Pedicularis rubens and Viola acuminate. For the insect community, 147 species
were recorded. Lymantria dispar L. , Loxostege sticticalis L. , Chilo suppressalis (walker) , Sidemia spilogramma Rambur,
Chrysomelidae, Muscidae, Staphylinidae, Eusilpha sp., Nitidulidae, Ips subelongatus Motschulsky were found as the
dominant populations while Tomicobia seitneri( Ruschka) and Sipyloides sipylus were classified as rare speices. As the birch
mixture in mixed forests increased, the species richness of plant and arthropod first increased and then decreased and
peaked in L.70B30 forests. The diversity of them had similar pattern as species richness. The distribution status of plant and
insect populations along the gradient of birch mixture was also examined by the application of canonical correspondence

analysis (CCA). The explaining environmental factors included mixture proportion ( quantified by the mixture of birch)
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canopy closure, stand slope and soil organic matter (% ). The results showed that the distribution of plant communities was
well reflected by the CCA analysis. 34. 1% and 37% of the plant-environment relation was explained by axis 1 and 2,
respectively. Birch mixture (BM) had significantly negative correlation with axis 1 while the canopy closure (CC) had a
significantly positive correlation. In terms of the insect diversity, axis 1 and 2 explained 34.8% and 28.1% of the insect-
environment relation while BM and CC also had similar correlations with axis 1 and 2. The results showed that most
populations were significantly affected by the mixture status and canopy closure, which was also significantly decided by the
composition status of canopy layer. In addition, the stand slope can also change their distribution status. These results also
indicated that the diversity of plants and insects was highest when the mixture ratio of larch and birch was between 5:5 and 7
:3, which should be the optimum mixture ratio in thinning practices. The present study is to provide theoretical base to
improve the forest management, including how to quantify and control the thinning intensity. Generally, the relation of
diversity and forest ecosystem stability was considered as positive which meant that the stability will increase with the
diversity level. Therefore, the present study provides a new way to improve the health level of boreal forests in northeastern
China. The forest manager could carry out various practices to transform the simple structure of forests, especially for the

man-made forests and to keep and increase the forest health in this area.

Key Words: Larix gmelinii; Betula platyphylla ; mixture ratio; forest management; biodiversity
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AW IRAEICF T 147 FE A RIE T 15 B 77 B, RSB F A BHH H 53 H 5 H FGH
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Fig.1 The species richness pattern of different forest types B2 TENEMHESHEDHIER
AR EEEARRIERAE a=0.05 KFE FER D% Fig.2 The species diversity pattern of different forest types
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BM HA7AE B FH M A X R (r= —0. 8304, P<0.001) , 3% &t B8 XF A 141 B 3 i — E 5200 (r=0. 4963, P<
0.05) , W45 R SHEYFEE 3 A AR GAR L
3 #ig5itie

L5 X W7 H7 ( Canonical correspondence analysis, CCA) F&H CA/RA &2 r= A i L et ks, il 45 &
A G R F-HEA T 43 B AT - b S R 9 S5 PR B 0 G R AR 5 HESY (R 2R HE Y SRS R - HE R RN A —
AELES ) ARBEGE R AN R AR CCA XUF 45 SRR 0,4 A FRBE N F v, X235 by 5 L RE G TR
22 B FIAR 3 AR P B X6 H o A HAT RS2, WA 22 (Rl 3 A AH DG | 2 B BR ] 1) 528 J22 45 #4 BE A% XoF 1T 1]
JEFEAE—RE R, AT 3 b T XIS A B A — R, IS 2R MR N O BR AR X AR B I A R 43 A
TR, FEZEEAMA RN Taki % BESEHE HARAR AL AS R G0 R R AR Skt B R BEVE
FEAE—RE R, FEAAN B R AR B AR OGIESE T LA ST A AN T R R R 4 TR T
FAFTAHELEIRAE LU 7.3 F1 5 .5 B IR B AR, A6 P& H230 SGR BISARE e (I, DAFE2#3 maRadb AT T 28
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Fig.3 CCA analysis of plant populations
TSR 1-88 KRAEY T BM (CC,OM Fl SS 43 S F R MAME LL A5 AT DA JEE | - S WIS &5 4k LA B2 5 21 R I 8] 18 3 7

IREGIFAFE] TARIRZEIE . Jobidon 45 KYE A A2 Picea Miriana ( Mill. ) 743 Hh 6 kg i DI 1o AR L 49103 43
M, B5 R R BIMRIITE I LA B 50% A R TR g F s R 2 e, BT A & R s i B iy, J
[E25 % IAZ AR Cunninghamia lanceolata ( Lamb. ) Hook F1ZL 5 A Ormosia hosiei Hemsl. et Wils. 0T
Castanopsis hystrix A. DC. "' DA K38 HIA Liriodendron chinese x L. tulipifera” ™ TRASHAE BT X 42, 45
W 3 PR BB R TR A U143 3 A 723 (723 1 8:2, AXSCRYMIFFT X6 52 Ry 4% 5 A AT A M | S b 7 7%
AR S 28 AR S ) AR Ao, o) 3 ] AR Tt DX — AP AREY rh i e 1 B IR AR PE RO IF ST SR T AT AR kb 5T
MIRABFFEBEE T — 5 (W AERE . Taki %1 6 L UREVE 23 BERE Y0 RE 7 19 25 2h i 52 B, AR5,
JEHRBETE T M RA LR FMESEAR 7 PR SSIRBURS LT AN B2 1k, bRIr AR AR I 18 0 A 52 3 — E i, B
eI YR oA DA S AR O W B U3 X EIE T EIRATR S5 R 0T B Ui AT S AR 7K
X H AR Z R AT T B4, IF R MR el R S R A 00 . R, 5 A i — 2D B
Bt i Bl IR AT, 1R D SE IOV ) £ BE PR B BV 1 A2 A

ARWFFE T U XS T 22 P AR X — T MR 2R BT 1A OGS0 0045 2w 20 4t | BNEAT PR30
B ASF 2B R, T 4LV AN RN A MER BRE LA RIE 505 2 7:3 Z[A), 45 5 &8 B AR 45,
ALFRL AR B Al DX T 7] T S AR (4% A T R S bR LA R G A e v A — A e 5
TR T TR SR ) B R AHEIR A2 BT R IR AR TS

KT HEY Z R ST0E e 2 ANTERAT , EWROLATA N W) 2T — s L ERE IR mAE S R
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ARG L RERT—F LS B BRMAE S R G D R M 2 R ACT BB IR R e R 3R = . RS RGEXTA
FAYIHAN ) LA K 52 e WK e I WA e M B R A, R i i AR e MK S R AR, TR —
AR SR, o E R UEAT A KA i A2 B AR b X X Al i S b 47 1T oW, IR, 7R 7 55 R IR F) 20% LA
I PR MOME BRI LT AR FEX O A MRS I SR R LASE TR I i, B 2 b R AR A T RE
RALZWIRIXALHE NS A XA AT SR VLA &8 7 b X, 2 TR Mol e dth 2 — % T4 REdb 5 2k
ABEEE, AT A M X B SR . b T T AR A B — T AR B AR B AR R AR K B kA )
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