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Effects of Slope Position on Fine Root Biomass, Morphological
Characteristics and NSC content of Regenerated Seedlings Under Canopy

ZHAO Shifang', WANG Qingtao”, XIA Xiuxue’, ZHU Jiaheng®, ZHAO Xiaolu®, LI Yan®
(1. Jingyuetan Experimental Forest Farm of Changchun City, Changchun 130017, China; 2. Changchun Children’s Park,
Changchun 130041, China; 3. Key State—owned Forest Technology Service Center of Jilin Province, Changchun 130022,
China; 4. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China)

Abstract: The natural secondary forest was taken as the research object in this study, and four precious native tree spe-
cies, namely Pinus koraiensis, Fraxinus mandshurica, Juglans mandshurica and Tilia amurensis, were planted at different
slope positions to explore the effects of slope position on the fine root biomass, morphological characteristics and non—struc-
tural carbohydrate (NSC) content of regenerated seedlings under canopy. The fine root biomass of regenerated seedlings in-
creased gradually with the rise of root order, and that was the maximum at the lower slope. With the rise of root order, the
specific root length and specific root surface area of the fine root of regenerated seedlings decreased. Those were the maxi-
mum values at the upper slope. With the rise of root order, the root tissue density of Fraxinus mandshurica seedlings, Jug-
lans mandshurica seedlings and Tilia amurensis seedlings increased, while the root tissue density of Pinus koraiensis seed-
lings decreased. That was the maximum at the upper slope. The NSC content in the fine root of regenerated seedlings de-

creased first and then increased with the rise of root order, and that was the maximum at the upper slope. The comprehen-
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sive evaluation method was used to quantitatively evaluate the fine root biomass and morphological characteristics at different

slope positions. The site condition of the upper slope was more conductive to the morphological construction and the physio-

logical metabolic process of the fine root, while that of the lower slope was more conductive to the accumulation of the fine

root biomass. This study could provide the scientific basis for the ecological restoration and the selection of suitable tree

species of natural secondary forests.

Keywords : slope position; regenerated seedlings under canopy; fine root biomass; morphological characteristics; non—

structural carbohydrate
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Tab. 1 Basic information of the site

b2 Bedu T JREE/ em TR/ m Yepgse LidzilEs
1 45 496 10 0. 62
2 a7 56 507 8 0.57
3 55 499 11 0.52
4 48 465 12 0.65
5 g 57 470 14 0.55
6 49 468 15 0.52
7 56 436 15 0.63
8 T 58 431 17 0.53
9 54 429 14 0.51
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Tab.2 Fine root biomass at different slope positions

AR R/ (g m™?)
1 GAR 2 iR 3 GAR 4 HM 5 AR
FI 0.586 9£0.002 5dC 0.901 2:£0.005 6dC 1.356 9+0.015 6¢C 1.965 420.015 9bC 2. 896 3+0. 025 8aC

LRSS A

I8 R 0.576 8+0. 004 2¢C 0. 865 2+0. 002 6bcC 1.297 8:0.014 8bC 1.730 4+0. 026 5bC 2.739 8+0. 025 6aC
T 0.612 320.005 8dC 1. 112 5£0.003 5¢C 1.468 9+0.015 6¢C 2. 156 8+0.021 4bC 3. 123 420. 024 7aC
3 1.268 420.004 2cB 1.854 60.005 6¢B 2.469 1x0.014 7cB 3. 654 80.015 6bB 5. 413 220. 025 8aB
JKAIME PO 1,492 00.005 6dA 2.238 2+0.004 5dA 3.357 520.013 6cA 4. 476 4x0.024 ThA 7.087 5+0. 023 6aA
THE 1654 80.008 9dA 2.456 80. 012 5cdA 3.268 9+0.014 8cA 4. 856 1+0.015 8bA 7.258 920. 031 OaA
I 1.458 2+0.012 4dA 2. 136 5+0.015 6dA 3. 154 6+0.015 9cA 4.265 8+0.023 5bB 6. 654 2+0. 024 1aB
MK PaE 1,632 820.012 6dA 2. 449 2+0.014 8cA 3.673 8+0.019 6bA 4. 898 4+0.018 ShA 7.755 80. 025 8aA
THE  1.856 4£0.012 5dA 2.795 4+0.015 8dA 4. 056 2+0. 012 5cA 5.436 80.025 8hA 8.557 420.019 6aA
3 1125 820.015 6B 1. 654 8=0.014 5¢B 2.475 6£0.016 5heB 3. 354 8+0.019 8bB 5. 225 60. 025 8aB
0% R 1.255 2+0.025 4dB 1. 882 8+0.021 1dB 2.824 2+0.014 8cA 3.765 6+0.025 6bB 5. 962 2:+0. 024 7aB
T 1.456 8+0.015 8dA 2. 115 4+0. 029 8dA 3.258 4+0. 021 5cA 4.268 9+0.022 2bB 6. 651 520.019 9aB
TE: AT AR NG FRERR AR R GEHZ 22573 8.3 (P < 0.05) ; [AFA R RS 51 R m A R AL 2 1] 22
FHBEP <0.05), FFE,
3.2 HAL A EH 4 ARG AR B T4 AR 5 PR FFE R R DI RE IR 1Y 5 ik AR
H1G 3 AT AR 48R LU AR K AATE 22 . 4 FioE T SR A A AR LU AR E & R I
o 4 MR N TR R AR LEAR K BEAR P 103G BRIy BRI T
IR 1 PR 2 FR 3 PR 1
£3 AEWAARERK
Tab.3  Specific root length at different slope positions
AR/ (m - ™)
1 2 R 3 4 HH 5 HAR
¥ 45.2624.32aA  30.64x2.56bA  18.59£2.33cA  8.56x0.95dA 2.110.25dA

SRS 41V

ZIFy P 40.58+3.25aA  25.47+2.36bA  15.98+1.58cA 6. 5420. 64dA 1.57+0. 13dA
THE  38.59£3.16aA  22.14x3.21bB  12.54x1.47¢A 5. 64+0. 85dA 1.28+0. 09dA

B 49.6624.56aA  30.42£3.45bA  17.52+1.95cA 7. 14x0.33dA 2. 1220. 16dA

JKHIAN g 48.25+3.26aA  29.65+2.58bA  15.46+1.64cA  6.25+0.25dA 1.25£0. 18dA
T 45.61£3.02aA  23.51+2.71bB 11.47+2.58cB  4.41x0. 84dB 1. 17£0. 42dA

W 44.68+2.58aA  29.68+1.59bA  15.87+2.69cA  6.05+0.71dA 1. 48+0. 26dA

IRk PdE 42.64x4.21aA 28.54+3.65bA  14.65+2.31cA  5.58+0.64dA 1.35£0. 31dA
T 39.5624.56aA  26.95%2.85bA  13.58+2.47cA  5.51x0.85dA 1. 110. 33dA

B 41.58+3.25aA  27.59+1.69bA  15.69+2.22cA  7.21x0.45dA 1.35+0. 14dA

M v 39.55+1.25aA 26.87+1.66bA  13.45x1.11cA  5.94+0.65dA 1. 22+0. 16dA

T 37.21+2. 68aA 25.11+1.32bA 11.25+1. 55¢A 3.33+0.22dB 1.12+0. 22dA
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Tab. 4  Specific root surface area at different slope positions

A1 H AR R T RO () A= 2 ML, 4 B R
SRR A AR MR 2 T R A AR N R Bk -
Y>>,

R FHAY (em® - g7")

L B2 A
1 9AR e 3R 4 AR 5 AR
B3 350.25+25.16aC  245.87+15.94bC  186. 17+10.25¢B  108.52+21.35dC  34.59+9. 25¢C
Ky Pl 324.58+22.13aC  225.61+16.57bC  168.49+12.58cB  91.25+12.58dC  30.559. 05eC
Tt 284.29+19.25aC 205.31x17.95bC  142.57+13.57¢B  80.45+13.64dC  25.33%5. 06eC
FHE 542.64+18.46aB  381.26+21.54bB  264.51+12.98cA 152.33+13.55dB  61.22+13. 24¢B
KMl 492.56+13.65aB  350.24£22. 36bB  246.39+20.35cA  138.46+16.95dB  56.21+9. 68eB
THE  475.64220.13aB  331.28+13.69bB  236. 11+19.68cA 118.54x11.21dBC  53.47+8. 18¢B
b 521.51+18.55aB  394.51x16.97bB  274.16£21.58¢A 156.99+13.25dB  55.24+7. 16eB
AR ik 485.28216.54aB  359.64+16.58bB  258.13+22.21cA  146.27+22.13dB  50.21%5. 96¢B
T 425.64+17.95aB  333.58+17.54bB  243.69+34. 15¢cA 134.56+13.65dB  48.55+7.98¢B
3% 635.27+34.56aA  478.96223. 65bA  336.54+23.65cA 198.46+15.96dA  75.63+6. 89eA
24 il 589.61223.55aA 425.31+22. 59bAB 305. 64£29. 50cA  180.25+16.46dA  70. 44+7. 55¢A
T 554.21+19.86aB  401.36=35.46bB  291.54+26.57cA 170.22+11.25dA  67.55+5.22¢A

13 5 Al 1, AN ) 3 o 40 AR 21 4V B2 A A
225 KM B AB 1 55 A 4 AR 2H 2 %% 1 i
AR (80 S T i A B, 20 1 AR AR 41
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Tab.5 Fine root tissue density at different slope positions

2 AR ZH 25 3 U] BE AR A 38 SRR AR A R
4 Tl et T BT A AR 2H S A A% AR N B
FIH EY> s THE

LU/ ( g - cm’g)

L A
1 HAR 2 YR 3G 4 AR 5 G
9 0.312+0.032aA  0.284+0.031aB  0.265£0.035aC  0.241+0.026aC 0. 225%0. 026aC
Ik WP 0.286+0.024aA  0.263+0.028aB  0.241+0.026aC  0.228+0.0.25aC  0.204=0.017aC
T 0.264+0.026aB  0.249+0.027aBC  0.227£0.019aC  0.214£0.021aC 0. 186£0. 035bC
3 0.287£0.031bA  0.405+0.019aA  0.423+0.018aA  0.461x0.031aA 0. 541x0. 038aA
At HE 0.261+0.039¢B 0.375+0.011bA  0.384+0.024bB  0.419+0.033abA 0. 496+0. 028aA
T 0.235+0.028¢C  0.343+0.005bB  0.356+0.036bB  0.378+0.028bAB 0. 455+0. 029aB
EHE 0.269+£0.016¢B  0.301+0.016bB  0.358+0.019bB  0.389+0.019aA  0.433+0. 021aB
IRk P3k 0.245+0.019bB  0.279+0.032abB  0.324+0.009aBC  0.351+0.017aB 0. 396+0. 015aB
T 0.222+0.020bC  0.255+0.033abB  0.291£0.028abC  0.31420.015aB 0. 3570. 024aBC
¥ 0.217+0.018¢C  0.258+0.024cB  0.309+0.027bC  0.345+0.025aB 0. 383+0. 035aB
248 g 0.19220.028bC  0.23420.041bBC  0.275+0.009bC  0.314+0.031aB  0.356+0. 022aBC
TH  0.176+£0.009bC  0.210+0.028bC  0.241+0.034abC  0.288+0.022aC 0. 321+0. 011aC

— 5 —
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Tab. 6 Fine root NSC content at different slope positions

NSC &8/(mg - g™)

O I Z A
1 JHR 2 R 3R 4 HAR 5 AR
b 105.67+8.56aA  102.89+5.26aA  95.68+3.69aA  85.22+2.56aA  92.352.68aA
AR /N 3 102.34+7.56aA  96.34x4.53aA  92.34+3.57aA 79.58+1.98bA  86.59+2.04aA
THe  95.68+8.21aA  90.47+5.26aAB  86.57+3.48aB  77.43x1.56bA  81.12x2.08abAB
b 103.56+7.56aA  95.78+4.36aA  91.2243.67aA  79.26+1.85bA  84.44+1.56abA
KMl hgE 95.64x4.23aA  91.27+4.58aAB  84.57+3.72aB  73.65+1.74bAB  82.11x1.85aAB
T 91.26+3.25aAB  89.96+3.54aAB  78.34%3.85bB  61.25%1.96¢cB  76.21%1.28hC
o 90.45+3.68aAB  86.47+3.69aB  81.75+2.96aB  69.37x1.38cB  75.55%1.36bC
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Effect of Stumping Height on Sprouting of Tilia amurensis Seedlings

WANG Zimo', TANG Zhengze’, YANG Junyuan®, LIN Shijie', YI Hua®, ZHU Hongbo’
(1. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China; 2. Forestry Investigation and Planning In-
stitution of Jilin Province, Changchun 130022, China)

Abstract: Taking 8—year—old Tilia amurensis seedlings propagated by cuttings as research materials, four stumping heights
of 0 em, 5 ¢m, 10 ¢cm and 15 ¢m were set up. The effect of the stumping height on the sprouting capacity of T. amurensis
seedlings was studied to explore the optimal stumping height for rejuvenation of T. amurensis seedlings. The results showed
that when the stumping height was 5 ¢cm, the number, survival rate, length and basal diameter of sprouts were the highest.
In this study, T. amurensis seedlings were rejuvenated by stumping to overcome the age effect of mature seedlings. That
could provide technical reference for large—scale breeding of high—quality resources of 7. amurensis.

Keywords: Tilia amurensis; stumping; height; sprout
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Tab. 1 Effect of stumping height on the growth of Tilia amurensis sprouts
i PHREE/em WK/ A Wi 2K/ em i 25 342/ mm 2R BT 3/ %
A 0 7.56 = 0.34b 80.26 = 7.44ab 6.55 + 0.52a 82.72 + 2.38ab
B 5 11.77 £ 0. 82a 85.68 + 5.28a 6.80 = 1.04a 87.67 = 3.09a
C 10 7.71 = 0.40b 72.24 + 6.06b 6.11 £ 0.9%4a 76.47 + 6.49b
D 15 7.67 = 0.63b 59.66 + 6.89c¢ 5.63 £ 0.12a 76.72 + 2.03b

T R Bl A P AR 22 ; RSN RD NG TR R R R TE A A BRI 22 53 W 35 (P < 0.05)
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Fig. 1 Effect of stumping height on the number
of T. amurensis sprouts
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Effects of Different Girdling Stages on Flowering and

Fruiting of Camellia oleifera * Cenruan 2’

SONG Xueting, LI Jinling, HE Zhenge, YANG Zaixi, YE Yanping
(Guangxi Eco—engineering Vocational and Technical College, Liuzhou 545004, China)

Abstract: In order to study effects of girdling technology on the flowering, fruiting, and fruit setting percentage of Camellia
oletfera in the current year and the following year, 7—year—old Camellia oleifera ‘ Cenruan 2’ was selected as the research
object. Four girdling treatments were set up including girdling during growth period in May (T1), girdling during bud peri-
od in September (T2), girdling during early blooming stage in November (T3) , and girdling in March of the following year
before physiological fruit drop (T4), with no girdling as the control (CK). The flowers number, fruits number, and fruit
setting percentage of each treatment in the current year and the following year were calculated. The flowers number of T3 in
the current year was the maximum. That of T3 was significantly higher than that of CK, T1, and T2. There was no signifi-
cant difference between that of T3 and T4. The fruits number and fruit setting percentage in the current year of T3 were sig-
nificantly higher than those of CK and other treatments. There was no significant difference between the flowers number of
T3 and T4 in the following year. That of T4 and T3 was significantly higher than that of CK and T1. The fruits number and
fruit setting percentage of T3 in the following year were the maximum. Those of T3 were significantly higher than that of
CK, T1 and T2. There were no significant differences between those of T3 and T4. The research results could provide the
technical reference for flower and fruit protection and high yield and high efficiency cultivation of Camellia oleifera ‘ Cenru-
an 2’ through girdling.

Keywords: Camellia oleifera; girdling; flowering and fruiting; fruit setting percentage
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Three—dimensional Reconstruction of Laser Point Clouds of

Forest Tree Using Multi—level Radius Ball Pivoting Algorithm

SUN Jian', LIU Yuanyuan', WANG Jun’
(1. College of Information and Technology of Jilin Agricultural University, Changchun 130118, China; 2. College of Engi-
neering and Technology of Jilin Agricultural University, Changchun 130118, China)

Abstract: The multi—level radius ball pivoting algorithm was proposed for reconstructing terrestrial laser scanning ( TLS)
point clouds of broad—leaved trees, overcoming the trade—off between trunk continuity and branch/leaf detail inherent in
fixed —radius ball pivoting algorithm. The point clouds of a maple tree were filtered, down—sampled and processed with
RANSAC ground removal, yielding 16 825 high—quality points. The normal vector was estimated using PCA with the opti-
mized neighborhood size. The core algorithm applied five progressively larger radii (0. 08-0.30 m). Small radii first re-
constructed dense regions to preserve fine features, while large radii bridged sparse gaps to connect the trunk. This strategy
achieved structural completeness and detail fidelity without assuming globally uniform density. After post—processing, de-
generate triangles were eliminated (0), reconstruction time was 0.40 s, and DBH measurement error was 1.22 %. Com-
pared with Poisson reconstruction and the Alpha-shape method, the reconstruction speed of the proposed algorithm in-
creased by 33.3 %, the number of triangles decreased by 64. 72 % and 23. 93 % respectively, the DBH accuracy in-
creased by 75.56 %. The proposed algorithm entirely avoided trunk breakage observed in Alpha—shape results. This study
would provide the reliable technical reference for automated individual-tree parameter measurement of broad-leaved trees.

Keywords: LiDAR; point cloud reconstruction; multi-level radius; ball pivoting algorithm
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Tab. 1 Quantitative comparison of reconstruction performance among multi-level radius ball pivoting algorithm,

Poisson method, and Alpha shape method

Fik A s BUREE /S SMAmmEeE/ S SUERAVMB GBS % BARR2E %
LRV RBRTE 0.40 16 825 18 497 1.05 0 1.1
HELVNZS 0. 60 26 489 52 424 1.94 0.3 4.5
Alpha JEAR 0. 60 11 680 24 316 0.87 0 4.5
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Fig.7 Reconstruction effects of three methods on low—density point clouds
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Tab. 2 Low—quality magnolia sample performance with multi-level radius ball pivoting algorithm,

Poisson method, and Alpha shape method

Tk AN E] /s SRR WSS I SEEZE F (B WA
LW ARIRERT: 0. 06 2 263 — FEy AR RO ER
MEL/NES 0.12 2 356 e 1R dat A TERRE VTt
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Tab. 3 Quantitative robustness indicators of multi-level radius ball pivoting algorithm,
Poisson method, and Alpha shape method on low—density point clouds
ik I iR 2 BRI SHWEMEA/m* Hausdorff BEE/m
2RI BRIE 0.40 0.77 2.34 3.86
HEL/N7S - - 0.84 5.82
Alpha JERE 0. 44 0.81 2.81 4.06
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Analysis on Resource Structure Characteristics of Coniferous
and Broad—leaved Mixed Forests at Different Altitude

Gradients in Changbai Mountain

YANG Junyuan, LI Mingquan, ZHANG Yongjun, CAI Zhiwei, ZHANG Xingfa

(Forestry Investigation and Planning Institution of Jilin Province, Changchun 130022, China)

Abstract: Based on the survey data of forest resources in Changbai Mountain National Nature Reserve in 2017, the re-
source structure characteristics of coniferous and broad-leaved mixed forests at different altitude gradients were explored in
this paper. The coniferous and broad—leaved mixed forest was predominantly distributed at the altitude of 900—-1 700 m.
The area accounted for 90.27 %, and the volume accounted for 91. 00 %. For the age group, the mature forest was main.
The area accounted for 52.42 %, and the volume accounted for 56. 66 %. For the canopy density, the forest with high can-
opy density was main. The area accounted for 81. 85 %. With the increase of altitude, the area proportion of the forest with
low and medium canopy density increased, and area proportion of the forest with high canopy density decreased. There were
13 species with the volume proportion exceeding 1 %. The volume of the four coniferous species accounted for 48.38 %,
and the volume of the nine broad—leaved species accounted for 46.23 %. The volumes of Picea jezoensis var. komarovit,
Abies nephrolepis, and Tilia amurensis were higher. The volume of Pinus koraiensis was the highest at the altitude of 700-900 m.
The volume of Tilia amurensis was the highest at the altitude of >900—1 100 m, the volume of Picea jezoensis var. komarovii
was the highest at the altitude of >1 100—1 900 m, and the volume of Betula ermanii was the highest at the altitude
of >1 900-2 100 m. There were extremely significant differences in the average DBH and average tree height of the forest
at different altitude gradients. The average DBH and average tree height of the forest with the altitude < 1 300 m were sig-
nificantly higher than those of the forest with the altitude > 1 300 m. The results of this study could provide the basis for the
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scientific protection and sustainable management of coniferous and broad-leaved mixed forests in Changbai Mountain.

Keywords: altitude gradient; age group; canopy density; species composition; diameter at breast height; tree height

B RTR A it BRAR A 25 R GG LA
WP R AT 2R RS IR S Y RE iR
R FEHERF DA M) 2 R A TR K IR T ik
S LR R A 5 T A A AN Al A A
FINY S AT, X LB R R S bR 5 2
SEPTERETE YR ZREHE Y IR ST
TRV O S5 T XA [) Vg A B
TRASHRGTIR A R Y R TEAR XL, A
WFFEHET 2017 AR K H I 2 A AR R X 7R
MR IR A X, IR B E AT, RGE A
[F Vg5 2 1 R TR S PR AN [l i 4 A T] 8 PA JEE
HONTARAR g 2 i S 3 R Ay ey A DL
PRI g R K 22 e, B R s BT A ML
R T FEHR AR IR 2 R R B L
R T HE8E R JR B (A SR Al AR AR S 4%

1 FfF ST AR 5L

K E R AR DAL T H AR R
UL M B E 127° 427 55" ~ 128° 16/ 48" E.
41°41'49"~42°25"18" N, LTI AL 196 618 hm®,
PR R R 95.56 %7, ZIX IslJm SR K
Rk L e, BLAT & R R RO B Y
Mo PRI -7~ 3 C, W ARSI AT
iK—-40 C ;4R 700~ 1 400 mm, fFK 32 %
FhfE 6—9 H, i e 4FEFEKER 70 % UL L,
PR XA [ K R B AR A AR L AL A2
( Taxus cuspidata) 4 FH ¥ ( Pinus sylvestris var.
sylvestriformis ) 55, R4 X FEIR AR AR
A% 2 42 ( Picea jezoensis var. komarovii) | R
¥s (Abies nephrolepis) 55#& ( Tilia amurensis) \£L.
¥ ( Pinus koraiensis ) W HE ( Betula costata) 7%
A8 (Larix gmelinii) K 4% ( Populus ussurien-
sis) 5% i 8k ( Quercus mongolica ) (AR (Acer
pictum subsp. mono) \TEME ( Betula ermanii) |
ME( Betula platyphylla) 7K tH#l ( Fraxinus mand-
shurica) 114 ( Populus davidiana) %5, £ X
TR A YA T A b 5 B m T LU
i T AT, AR R B T AR AR o3 A
A Ny A R 3 L X R TR 7 N
A& A B T R A e R
— 24 —

DIURETEE N HEMAET RS,
QARG *E

2.1 BB R IR RO A E X

AHFFE BRI T 2017 AF K A E R
P H IR X R AR A TR, AR
JR WA [e) Vg R A AR s | IR A K IR B A
THY 225 ABEIE R 200 m 1 Ay i 3B B 1]
. FIF Arcgis 10. 8 FEBUH £ /NP i 2 A5 0]
BT RTR S MAE R 766 ~2 018 m BRI X
[T T o A, AR FE 2L R4 7 AN 3B B
700~900 m(H1) .>900~1 100 m(H2) ,>1 100~
1 300 m(H3) ,>1 300~1 500 m(H4) ,>1 500~
1700 m(H5) .>1 700~1 900 m( H6) .>1 900~
2 100 m(H7) .,
2.2 BAENIEE M

SRRV [V A B A e TR S MR B R 4544
SEAE BTN AR AR BE T B TR TH S MR B4R
it NIEECE DL SO R 20 A W) AR A R 4 91
(0.2~<0. 4 FRABHEE,0. 4~ <0. 7 AR
JE,0.7 LA EON AR ) iRk AR B AR
SRR BT W TR A PR B R, Gt £
REFAEFRAS /NP B 3 B W R — A
T A /NBE R R Y R TR TR
IRIFRA T B — A S B B AR T A /N
BRI A, X EUAS IR A B T R AS
AR A AR i A A 25 5 XA RV R B 1Y
B 1 TR S PRS- 249 b 28 RIS Y A g 1A 5 0 22 i
GIEZ

K H Excel 2016 #1780 88 5811, 2R H
SAS 9. 4 BRI AT 5 25 43 B il /N — e
%(LSD) ZH L#K

3HEREHM

3.1 FRARGE IR 2 A FFAE

AN TR HACRR E AT RRTR SS MR A T Bl dn 3k 1
JI7R o H2 I SR E bR o T BB 2 AR e
H7 AR B AR ) T AR AN 25 R e AR, 1 R
KPR T AR AR B T 4 b EE T e S e T
Je FEER S



F1 AEBHBEESARTHRISE
Tab. 1 Distribution of coniferous and broad—leaved

mixed forests at different altitude gradients

Y MR NIEEK

B R R Ve SRR
H1 19 85 2 838.46 990 887
H2 130 744 23 865. 16 7 984 070
H3 120 507 17 487.50 5178 620
H4 105 407 9 654. 44 2 187 900
H5 95 405 7 918. 33 1516 719
H6 66 195 3 329.52 652 081
H7 8 20 181. 56 25 502
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Tab. 2 Areas of coniferous and broad—leaved mixed forests with different age groups and

canopy density classes at different altitude gradients
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H1 0.00 0.00 0.00 0.00 0.00 82.15 0.00 0.00 437.64  0.00 50.82 1922.44 0.00 0.00 345.41

H2 0.00 41.23 76.17 0.00 29.37 1468.49 0.00 54.43 1920.22 0.00 451.73 12328.49 0.00 557.94 6937.09

H3 000 0.00 271.63 8.29 29.47 965.45 22.45 193.10 2061.76 9.07 908.05 9770.27 8.44 424.75 2814.77
H4 430.45 592.12 189.79 105.39 337.28 764.25 17.49 334.17 942.54 40.81 1635.06 3758.61 1.78 288.35 216.35
H5 286.02 890.53 203.09 162.62 354.42 796.47 7.79 839.65 2113.54 102.72 977.90 1124.56 0.00 59.02  0.00

H6 49.54 27.98 31.35 101.72 237.85 180.78 59.04 363.07 1163.77 159.70 488.21 446.42 0.00 0.00 20.09

H7 000 0.0 000 10.16 5.61 11.73 293 22.92 4.17 7.41  21.69 10.59 0.00 38.37 45.98
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Tab. 3 Volumes of coniferous and broad—leaved mixed forests with different age groups and

canopy density classes at different altitude gradients
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H1 0 0 0 0 0 13 476 0 0 149 310 0 8 639
H2 0 7009 16 196 0 3951 319678 0 11295 526 547 0

683157 0 0 136 305

115118 4188893 0 184 125 2 611 258
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H6 528 1473 941 4593 27502 40833 6016 60122 301397 16342 7409 111791 O 0 6 447

H7 0 0 0 508 477 2346 311 3163 1326 785 4920 2467 0 3236 5963
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Tab.4 Distribution of volume proportions of major tree species in coniferous and broad—leaved

mixed forests at different altitude gradients
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Effects of Cutting Disturbance on Litter Decomposition in Natural

Secondary Near—mature Forests in Northeast China

SUN Yue', HAN Jiao>*, WANG Hongbo™*, LUO Fang*, CUI Yonggui’, LUO Ye>’
(1. Forest Seed Processing and Reserve Center of Jilin Province, Changchun 130703, China; 2. Jilin Provincial Academy
of Forestry Sciences, Changchun 130033, China; 3. Jilin Province Cross-regional Collaborative Science and Technology
Innovation Center of Degraded Forest Ecosystem Restoration and Reconstruction, Changchun 130033, China; 4. Forest
Seedling Management Station of Jilin Province, Changchun 130022, China; 5. Natural Resources and Forestry Bureau of
Helong City, Yanbian 133599, China)

Abstract: In order to systematically understand the effects of cutting disturbance on the litter decomposition process, the
near—mature coniferous and broad—leaved mixed forest in Jiaohe City of Jilin Province was taken as the research object. The
different cutting intensities of control (CK, 0 % cutting) , light cutting (LT, 17 %) , moderate cutting (MT, 34 %) , and
heavy cutting (HT, 51 %) were set up to study the effects of cutting intensity and decomposition time on litter decomposi-
tion amount and remaining rate. With the increase of decomposition time, the litter decomposition amount under each cut-
ting intensity increased gradually. With the increase of cutting intensity, the litter decomposition amount showed the gradual

increase trend. The cutting intensity, decomposition time, and their interaction had extremely significant effects on litter
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decomposition amount (P < 0.001). Under each cutting intensity, the litter remaining rate decreased gradually with the
increase of decomposition time. With the increase of cutting intensity, the litter remaining rate showed the gradual decrease
trend. The accuracy of the exponential decay models for litter decomposition rate reached extremely significant level (P <
0.000 1). Under CK, LT, MT, and HT, the time for 95 % decomposition was 21.43 a, 18.78 a, 17.23 a, and 15.54 a,
respectively. In summary, cutting could accelerate litter decomposition to a certain extent, and the decomposition rate was

proportional to cutting intensity. Litter decomposed rapidly in the first 3.5 a, with the decomposition rate of about 50 %,

and then the decomposition rate decreased significantly. These findings could provide the theoretical basis for understanding

the litter decomposition patterns of coniferous and broad—leaved mixed forests in Northeast China.

Keywords : cutting intensity ; natural secondary forest; litter decomposition; exponential decay model
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Tab. 1 Litter decomposition amount under different cutting intensities at different decomposition times

VRV o/ g
Fif ]
CK LT MT HT

0.25a 0.38 £ 0.05 b 0.41 + 0.06 ab 0.44 £ 0.07 a 0.46 £ 0.07 a
0.5a 0.55 + 0.06 d 1.01 £ 0.08 ¢ 1.27 £0.11 b 1.36 £ 0.09 a
la 1.34 £ 0.12d 1.67 £0.18 ¢ 1.78 £ 0.13 b 1.96 £ 0.16 a
1.5a 2.29+0.15d 2.79 +0.26 ¢ 3.25+0.34 b 3.56 +0.29 a
2a 2.58 +0.26d 3.02+0.35 ¢ 3.56 +0.41 b 3.89 +0.44 a
2.5a 3.84+0.24d 4.13£0.31 ¢ 4.49 £0.29 b 4.69 £0.11 a
3a 5.09 0.16 ¢ 5.49+0.21 b 5.61 +0.33 b 5.98+0.22a
3.5a 6.76 + 0.39 d 7.34 £0.35 ¢ 7.86 +0.28 b 8.65+0.17 a
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Tab. 2 Two—way ANOVA of litter decomposition amount with cutting intensity and decomposition time
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Fig. 1 Litter remaining rate under different cutting intensities at different decomposition times
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Tab. 3 Fitted litter decomposition equations under different cutting intensities
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CK 102.205 3" 0.1398""" 0.940 6 4.96 21.43
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MT 101.027 6°** 0.173 8" "~ 0.957 1 3.99 17.24
HT 100.979 17" 0.1927""" 0.958 1 3.60 15.54
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Study on the Control Efficacy of Combined Application of Steinernema

carpocapsae and Matrine against Curculio dieckmanni Larvae

XIU Dongying', YU Bo',GAO Haiyan®, TANG Zhengze®, ZHANG Linlin’, ZHANG Yingnan®
(1. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China; 2. Linjiang Forestry Limited Company of
Jilin Forest Industry Group, Baishan 134600, China; 3. Forestry Investigation and Planning Institution of Jilin Province,
Changchun 130022, China)

Abstract ; In order to study the green prevention and control technologies against Curculio dieckmanni, the 4th—instar ( ma-
ture) larvae of C. dieckmanni was used as the target organism, and the control efficacies of single and combined applica-
tions of Steinernema carpocapsae and matrine were evaluated. The results showed that both of them exhibited favorable in-
secticidal activity. The corrected mortality of larvae treated with S. carpocapsae at the concentration of 200 IJs + mL™" for
72 h reached 95.833 %, while the corrected mortality of larvae treated with matrine at the concentration of 0.400 mg - mL™" for
72 h was 84.259 %. The corrected mortality of S. carpocapsae exposed to matrine for 72 h was less than 25 %. Matrine
had low toxicity to S. carpocapsae. The S2K2 treatment for 24 h showed the synergistic effect, whereas all other combina-
tions showed the additive effect. The corrected mortality of larvae treated with SSK5 for 72 h reached 100 %. The insecti-

cidal efficacy of the combined application was superior to that of either single application. The combined application could
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reduce the application dosage and integrate the advantages of rapid knockdown by botanical agents and long—term parasitic

efficacy of entomopathogenic nematodes. This study could provide the theoretical basis for the promotion and application of

green prevention and control technology against C. dieckmanni.

Keywords: Curculio dieckmanni; Steinernema carpocapsae; matrine; green prevention and control
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Characteristics of Breeding and Migratory Habitat of Grus vipio

in Jilin Xianghai National Nature Reserve

LI Hongxu
(Jilin Xianghai National Nature Reserve Administration, Baicheng 137215, China)

Abstract: Jilin Xianghai National Nature Reserve was taken as the research area in this study. Based on the breeding mo-
nitoring data from 1993 to 2025 and the migratory observation data from 2017 to 2025, the spatiotemporal variation of Grus
vipio breeding population and the habitat characteristics of their migration stopover site were analyzed. The results showed
that due to the continuous succession of the reed marsh in the core zone, the breeding nest site of the breeding population
had been completely transferred from the natural wetland in the core zone to the marsh wetland in the experimental zone and
the breeding area had been reduced. In recent years, only one breeding pair had persisted at Xianhe Island in the experi-
mental zone. The area threshold of breeding habitat for Grus vipio reduced. Grus vipio was mainly affected by hydrological
regimes, food and human disturbance. The conservation priorities should focus on wetland management, precise hydrologi-
cal regulation and the maintenance of low—disturbance habitats. The migratory population adopted the mixed habitat strategy
combining natural wetlands and farmlands, with 35.42 % of their foraging activities occurring on croplands. They formed
mixed—species flocks with Grus leucogeranus, Grus monacha, Grus grus and Grus japonensis in 75 % of field observations,
accompanied by negligible interspecific competition. The findings could provide scientific references for crane conservation
and wetland restoration in the targeted region.

Keywords: Grus wvipio; breeding habitat; migratory stopover site; habitat polymorphism; Jilin Xianghai National

Nature Reserve
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Discussion on the Integrated Construction Strategy of Forest and

Grassland Fire Prevention and Suppression in Zibo City

SONG Yuanyuan, WEI Wenpeng, WANG Lan, MENG Qingjun, LI Qi
(Lushan Forest Farm of Zibo City, Zibo 255205, China)

Abstract: Forest and grassland fires were the primary natural disasters threatening the security of terrestrial ecosystems.
The status and existing problems of the integrated construction of fire prevention and suppression in Zibo City were sorted
out in this paper. The targeted construction strategies were put forward. That could provide support for breaking the bottle-
neck of fire prevention and suppression in Zibo City and improving the comprehensive disaster prevention and control capac-
ity, and provide the reference for the integrated construction of forest and grassland fire prevention and suppression in simi-
lar hilly and mountainous cities in China.

Keywords: Zibo City; forest and grassland ; integration of fire prevention and suppression; construction strategy ; ecological

security
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Tab.2  Construction of forest and grassland fire prevention monitoring and early warning system in Zibo City
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