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Study on Synergistic Relationships of Leaf Functional Traits
of Hybrid Hazelnut ( Corylus heterophylla X C. avellana)
and Response of Nut Yield

LU Jiale'?, JIN Guixiang’, REN Jun >, ZHANG Limin >, KONG Chen ', LYU Mengyan®
(1. Jilin Agricultural University, Changchun 130118, China; 2. Jilin Provincial Academy of Forestry Sciences, Chang-
chun 130033, China)

Abstract: Leaf functional traits were key indicators reflecting allocation strategies and environmental adaptation capabilities
of plant resource. In order to explore relationships among leaf functional traits of hybrid hazelnut ( Corylus heterophylla x C.
avellana) and their effects on fruit yield, five—year—old hybrid hazelnut cultivar Dawei was used as research object. Eight
leaf functional trait indices were measured, including leaf dry weight, specific leaf area, specific leaf weight, relative chlo-
rophyll content, net photosynthetic rate, transpiration rate, stomatal conductance, and intercellular CO, concentration. The
fruit yield per plant was recorded. The comprehensive evaluation score function for leaf functional traits was constructed by
principal component analysis. Based on the comprehensive score, the plants were categorized into three grades: excellent,

good, and average. The differences in leaf functional traits and yield among these grades were compared. The results
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showed that the hybrid hazelnut with excellent leaf comprehensive performance showed the characteristics of higher leaf dry
weight and specific leaf weight, lower specific leaf area, and higher relative chlorophyll content, net photosynthetic rate,
transpiration rate, stomatal conductance and intercellular CO, concentration. The fruit yield decreased with the decline of
leaf comprehensive performance grade. The fruit yield of the hybrid hazelnut with excellent leaf comprehensive performance
was higher. That indicated that there was the certain degree of correlation between leaf comprehensive performance and
yield. This study showed that high yield of the hybrid hazelnut depended on the coordination and balance among multiple
leaf traits. Therefore, the comprehensive evaluation based on multiple leaf traits could more comprehensively reflect the

effect of leaf functional traits on yield of the hybrid hazelnut and provide the theoretical basis for breeding and cultivation

management of high—yield varieties.

Keywords : leaf functional traits; photosynthetic characteristics; principal component analysis; fruit yield
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Tab. 2 Leaf functional traits of hazelnut trees with different grades of comprehensive leaves performance
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Fig. 1 Yield indicators of hazelnut trees with different grades of comprehensive leaves performance
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Comprehensive Evaluation of Main Wood Property Indexes
of Different Willow Clones

YU Yuxi"?, LIU Xinrong®, CUI Yongqing’, ZHANG Lan*, LI Shaochen
(1. Jilin Agricultural University, Changchun 130118, China; 2. Jilin Provincial Academy of Foresiry Sciences, Chang-
chun 130033, China; 3. Mengjiagang Town Forestry and Grassland Station of Huanan County Forestry and Grassland De-
velopment Center, Jiamusi 154400, China; 4. Qifeng Forest Farm of Huanan County, Jiamusi 154400, China)

Abstract: In this paper, the wood density, air—dry shrinkage rate, wood fiber morphology, and holocellulose content of six
willow clones (349, 106, 208, 180, 111 and 109) were compared. The wood densities of clone 349, clone 106, and
clone 180 were significantly higher than that of clone 109. The air—dry shrinkage rates of clone 349 and clone 106 were sig-
nificantly lower than that of clone 109. The fiber lengths of clone 349, clone 106, and clone 208 were significantly higher
than that of clone 109. The fiber widths of five clones were significantly higher than that of clone 109. The holocellulose
contents of clone 106, clone 349, clone 208, and clone 180 were significantly higher than that of clone 109. Based on the
above results, clone 349, clone 106 and clone 180 were selected as excellent clones.

Keywords: Salix spp. ; clone; wood density; air—dry shrinkage rate; fiber morphology; holocellulose; wood property analysis
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Tab. 1 Determination of wood density, air—dry shrinkage rate, fiber size,

and holocellulose content with multiple comparison

KT T4/ %
AR, STHEE/ ALY KREFYETE G HER
TR 4 5y EBRART EEART REeAT - - P
(geem™) (geem™) B/ um B/ um &2/ %
Tk THR Thik
349 0.392 a 0.426 a 0.342 ¢ 0.234 b 0.108 b 1230 a 26.10 a 86.14 a
106 0.381 a 0.421 a 0.349 ¢ 0.237 b 0.111 b 1 174 ab 25.63 a 86.22 a
208 0.339 ¢ 0.407 b 0.357 b 0. 240 ab 0.143 a 1162 b 24.73 b 85.41 a
180 0.359 b 0.411 a 0.354 b 0.250 a 0.132 a 1092 ¢ 25.73 a 85.35a
111 0.343 ¢ 0.384 ¢ 0.366 a 0.256 a 0.144 a 1086 ¢ 24.10 b 80.30 b
109 0.334 ¢ 0.383 ¢ 0.362 a 0.254 a 0.142 a 1043 ¢ 22.16 ¢ 77.42 b

T PR NG PR R AR oM & ] 22 57 .35 (P < 0.05)
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B ARSCLIE M AT BRI 2025 S ZRMTTIR 28R A S M SR R AR B R BOE SRR
ERRIATHA XX A i WAk S A AR SR AT A . S5 R, KR T AR IR AR LS AR R
1. 17%10° v, BRAE A 0. 57x10° t, BB 65. 85 t + hm™2, 52 BRARA= Wy Je i it e O, N T A W) bkie
IS RIRBRA: W AR A 2 N ARG 4 1, A SSHER AT, 2B R R, BT LEYRTEESRAH .
R RS S ARG (H S A7 R AT L

SRR . TR AR i DO o 5 AR W A R B S (R A AT

Estimation of Biomass and Carbon Storage of Arbor Forest Land

in Dagangzi Forest Farm of Yongji County

ZHANG Mingrui, CHEN Weijian, WANG Chunguang, LIANG Weiyu, HAN Xiyue, REN He
(Forestry Investigation and Planning Institution of Jilin Province, Changchun 130022, China)

Abstract; Based on the datasets of forest inventory for planning and design of Dagangzi Forest Farm in Yongji County of Ji-
lin Province in 2025, the biomass, carbon storage and their distribution characteristics in the area were studied through the
calculation by using the biomass conversion coefficient continuous function and carbon content rate. The results showed that
the total biomass of arbor forest land was 1. 17 x 10° t, the total carbon storage was 0.57 x 10° t, and the average carbon
density was 65.85 t  hm™. The hiomass and carbon storage in Quercus mongolica forest were the highest, and those in the
plantation of Populus spp. were the lowest. The total biomass and total carbon storage of natural forests were about four
times those of the plantation. The overall forest structure was relatively reasonable, and the management effect was obvious.
The biomass density of each organ was positively correlated with age group, altitude, and slope, but that was not signifi-
cantly correlated with slope position.

Keywords : forest inventory for planning and design; forest biomass; forest carbon storage; biomass conversion coefficient ;

spatial distribution
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AEF R TR 948. 8 mm (1986 4F) ; 4R 15,
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A %M‘ﬁ}(bﬂix gmelinii) \QIFA(PinuS koraien-
sis) 5% 1 Bk ( Quercus mongolica) N £, A /L
T A ( Pinus sylvestris var. mongholica) .1
¥ ( Populus spp. ) M ( Salix spp. ) M ( Ul-
mus spp. ) « 8H Bk Mk ( Juglans mandshurica ) %,
IZAIT A0 ) BE AR S KB 1 #2025 48
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Tab. 1 Basic characteristics of the main stand types in Dagangzi Forestry Farm

WO b ffﬁﬁk%‘&*—?/ ‘/?ﬁjﬂﬁﬂ fﬁjm L AT] E%TH peNiil MER

(# « hm™) #/cm m/m B/(m’ - hm?) F/hm? H/m’
NLIEMAAMR 30.5212.7 1176.0+558.5  15.7+6.1 14.5+5.3  142.9+75.8 1566.0  252594.8
NTLMAR 19.1215.9 1583.9+600.4  8.126.6 6.2:4.9  (50.7, 71.4) 202.2 12 460. 3
NTHFI 43.249.7  750.9+204.4  21.4+4.6 15.5+3.3  175.5+53.1 73.5 13 438.2
AT 17.8+6.4  928.4+438.8  17.2+4.6 15.1+3.9  123.8+56.8 44.9 6 136.2
AR 61.2+23.1  932.2£509.6  17.9+7.3 13.8%4.9  136.5+58.9 2961.2 449 193.9
FEIMHREAH 54.8+19.3  894.8+368.4  17.2+4.7 14.1+3.6  123.3x48.4 3011.9 426 898.8
EFRIRASHR 29.8+16.3 1228.7+634.7  13.8+6.6 12.2+5.6  107.8+70.4 502.6 69 095. 5
EFHRZSM 28.2£15.6 1241.7+620.5 13.9+7.8 11.9%6.3  114.1+87.9 91.4 15 030.9
HAth 32.9+18.8 1057.3+547.5 13.6+6.6 11.3+5.4  86.9+61.0 162. 4 13 453.7
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Tab. 2 Biomass conversion coefficient continuous function models of main stand types in Dagangzi Forest Farm

oy

Moy

ol e I - wE TR
W W.= [D/(33.766 7 + 4.876 6D) ]V PR W.= [D/(-4.679 1 + 5.142 4D) ]V

%IJr B W.= [D/(10.410 2 + 1.464 6D) |V s T W= [D/(3.3652 + 1.4479D) 1V

b

1(%% Wik W,= [D/(-41.4842 +19.351 4D) ]V | BFAK ik W, = [D/(72.728 4 + 0.151 6D) |V
B W= [D/(=590.642 0 + 98.430 7D) 1V W W= [D/(=32.279 3 + 38.310 0D) ]V
B W.= [H/(=7.494 7 + 5.400 OH) ]V PR W.= [N/(=70.672 1 + 6.050 4N) ]V

AL T W= (V3696842 + 1.5593V) 1V | W™ e wo /(50873 + 1.577 1) ]V

AWIN B2

" Bk W, = 0.108 7D " CH 10y e Wik W,= [D/(71.589 1 + 3.676 6D) ]V
Bt W= 0.2835D7 240y y B W= [D/(-134.273 0 + 52.077 2D) |V
WHE W = [D/(-25.670 0 + 7.389 3D) |V B W= [D/(8.102 4 + 5.300 7D) ]V

AL B+ W= 0.306 3D H* "y BT BT W= [D/(2.2799 + 1.9224D) ]V

*ﬁ? _ 0.327 1 77-0.282 0 ZE?E —

. Wik W, = 0.080 90" 'H v i W W,= [D/(47.533 1 + 8.105 1D) ]V
B W= [D/(=71.059 5 + 22.483 4D) |V B W,= [D/(-194.934 0 + 54.181 2D) ]V
B W= [H/(16.5625 + 7.124 OH) |V B W.= [D/(22.8489 + 4.275 1D) ]V

;\; B W= 0.247 2D 0o ly Erot BT W.= [D/(1.7340 + 2.111 1D) ]V

;J 8 M=

H W W,= [D/(70.990 2 + 8.729 1D) ]V t;;: W W,= [H/(=9.167 0 + 14.231 9H) ]V
Bt W= [D/(-23.367 2 + 49.621 8D) ]V B W= [D/(-406.205 0 + 62.821 7D) |V

TEW, W W, W, 23 R T R A B A W/ (- hm ™) 5D ARSI AR em s H AR F-
Pt/ my N O RRREE L/ (BR - b ™)V B EAREE A/ (m + hm )
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Tab. 3 Carbon content rate of the main stand types in Dagangzi Forest Farm

syt R % syt B % oy p—
AT AR 50.82 N TR 47.61 BRI 49.51
AT LT 52.97 SEHTRRAR 48.46 SRS 51.08
N THREF R 50.77 i R AT AR 47. 60 HoA 43,92

2.3 %A E SR
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Tab. 4 Biomass and carbon storage of the main stand types in Dagangzi Forest Farm

B AR/ (- hm ™)

AR BAEYR/C Bk E
PR BT R Tt

ANTHER 21,112, 1 69. 9+40. 0 8.5+4.2 2.2+1. 1 180 284.7 91 620.7
NTLmM (11.2, 14.4)  (26.5,35.8) (5.9, 8.2) (3.9, 4.4) 11 345.2 6 009. 5
NS 28.327.9 123.5+41.3 18.1+6.3 9.1£2.6 13 783.6 6997.9
N Tk 15.227.2 39.8+18.6 9.8+4.9 2.6x1.2 33511 1595.4
EUR YN 27.8+11.9 84.7+36. 8 37.5+17.8 3.7+1.6 508 510. 1 246 424.0

i YR AT AR 20.7+8. 1 66.4+27.3 16.3+7.3 2.8+1.0 371 709. 6 176 933. 8
FHIRTR SR 18.6+12.4 52.4+34.8 9.9+6.8 2.6x1.4 53 689.4 26 581.6
EFHRASHK 20.7+16.9 51.7+40.3 8.46.3 3.2£2.6 11 095.5 5667.6
HoAth, 14.6+10.2 46.1+33.8 11.0+8. 8 2.0+1.3 11 380.5 5567.3

3.2 R E AR & 4 B AR G E

FAR A G2 R R, K F I 2k
S R A B R, 25 R 0. 81 % 10° t
F10.39 x 10° t, S A 5t 3 Bk il bk > i
MRSLIIE AR > 3 AR (UL 5) AW i % B

PRI Bt MRS B3 I i 46 S5 P v
Ol T i AR/ T AR F2 Bl T AREAS i
INABAGTE X A Y R EL
F I A Bt PR B0 1 T IS A (ELAR I 64 A
BRI A T AE AR
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Tab. 5 Biomass and carbon storage of different age groups in Dagaizi Forest Farm

o AR/ (1 hm ™)

et AR/t S 1/t
AR T A Rt
kR (5.0, 6.0) (14.3,17.2) (2.7, 3.2) (1.3, 1.8) 27 751.7 13 911.5
SRLEYN 19.3+8.6 59.4224.0 11.67.0 2.8+2.1 106 804.7 52338.9
IR 27.9+6.5 88.3+18.9 23.0+14.0 3.6+1.6 810 570. 8 392 761. 4
LR 31.327.0 103. 4228. 3 18.6+13.5 4.0£2.2 219 963. 4 108 357.9
FUEAY I 23.2+2.9 61.4+7.2 15.6x1.5 3.9+0.5 59.1 28.1

3.3 MM E R E N

bR PR 280 AR ) e B e fith o ) 5 1 AN 5% 6
iR, W [300, 400) m B, BA= 4 AL
Wb AR, 28R 0. 55 x 10° ¢ F10.27 x 10° ¢,
2t B AR W) R Y B TR T TG K
MYERE R 15, 25) °fF, SA Py R R B it o

K, 0.72 x 10° ¢ F10.35 x 10° t, 45
AR Wi R B AR R 3G I , 51K
SEIAHE R S, Y3 A R S S
A= LSRR A A 258 K, 8 R Y 40 %
it Ao B AR BRI AR A R
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Tab. 6 Biomass and carbon storage of different terrain factors in Dagangzi Forest Farm

HE HoE AR/ (L hm™)
539 BRI/ BIREEE
P IR BT WAL Rt
<300 m 19.1£12.1  60.1£38.9 12.4x11.6  2.6x2.1  263687.9 128 944.6
. [300, 400) m 20.7+12.4  65.5+41.5 14.3+13.7  2.9+#2.2  554922.7 270 536.4
ik [400, 500) m 24.0+11.7  75.3%37.3  19.4%15.1  3.4#2.0 303 689.7 147 259.9
=500 m 27.428.6  85.6226.5 26.8+16.5  3.51.2 42 849. 4 20 656.9
<5° 15.2+11.3  47.6+36.9  8.2:6.4 1.9+1.3 5429.7 2615.5
. [5, 15)° 19.9+12.3  63.6x41.6  11.5+9.8  2.8+2.3  410827.9 201 732.4
T [15, 25)° 21.9+12.1 68.5+38.3 18.3+16.3  3.0+1.9  722047.7 350 098.9
=25° 24.7+11.2  76.5+34.6 26.8+18.2  3.4x1.5 26 844. 4 12 951.0
-4 (9.7, 11.0) (31.1,39.0) (5.6,7.0) (1.9, 2.6) 182.0 91.1
N 20.0+11.8  64.7+40.6  10.9+8.6  2.8+2.2  201465.1 99 056.6
b Z A LRb)7 19.6+12.4  61.7+40.2 13.2+12.3  2.7+2.0  433272.9 210 181.4
7 23.4+12.2  72.4%£38.4 21.4x17.6  3.4x2.3  437715.9 212 883.4
4l 25.2+11.3  79.6236.7 21.7+17.2  3.3%1.2 92 513.8 45 185.3
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Synergistic Effects of Different Adjuvants on Bio—based Pesticides

for Controlling Apocheima cinerarius

LIU Ruitong, GAO Guizhen
(College of Forestry and Landscape Architecture of Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: In order to clarify the synergistic effects of three adjuvants, Jijian, Afatong, and Jiexiaoli, on bio—based pesti-
cides for controlling Apocheima cinerarius, the indoor toxicities of five bio—based pesticides against second—instar larvae of
A. cinerarius were determined using the leaf—dip method. The 6 % spinetoram and 1.5 % pyrethrins with high toxicity were
mixed with the three adjuvants at different volume ratios to evaluate the toxicity of the mixtures, the physical properties of
the spray solutions, and the field efficacy. The indoor toxicity results showed that the strongest synergistic effects with syn-
ergistic ratios of 1. 37 and 1. 44 were obtained when 6 % spinetoram and 1.5 % pyrethrins were mixed with Jiexiaoli at the
ratio of 7 : 3. The physical property tests showed that Jiexiaoli increased the spreading diameter of the spray solutions on
Populus euphratica leaves. Field trials showed that when 6 % spinetoram with the active ingredient concentration of
4.00 mg + L' was mixed with Jiexiaoli at the ratio of 7 : 3, control efficacy on 7th day after treatment was 97. 67 % that
was comparable to the single pesticide with the active ingredient concentration of 12.00 mg + L™'. When 1.5 % pyrethrins with
the active ingredient concentration of 2. 08 mg + ™' was mixed with Jiexiaoli at the ratio of 7 : 3, the control efficacy on
7th day after treatment was 89. 54 % that was significantly higher than that of the single pesticide treatment with the same
active ingredient concentration. These results indicated that the appropriate addition of Jiexiaoli could significantly improve
the control efficacy of bio—based pesticides against A. cinerarius.

Keywords : Apocheima cinerarius; bio—based pesticide; adjuvant; synergistic effect; control efficacy
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Tab. 1  Indoor toxicity of single bio—based pesticide against A. cinerarius larvae
255 S EIEpE s RHME LCy/(mg- L") 95 %EAFX ]/ (mg - L)
6 % fa i y = —6.337 + 3.5131gx 1.02 63. 66 54.90~74.78
0.6 %ML - HSHK vy = -2.798 + 1.273lgx 1. 66 157. 64 103.20~354. 66
0.3 %ENRZ y = =2.460 + 0.9211gx 0.50 470. 56 154.70~115150. 49
6 %l IEZRHE y = —0.328 + 1. 660lgx 0.13 1.58 0.70~2.18
1.5 %BR R HE y = —=1.295 + 3.779lgx .18 2.20 1.65~2.65
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Tab.2 Indoor toxicity of 6 % spinetoram mixed with three adjuvants against A. cinerarius larvae

257 B I H TR EHME  LCy/(mg- L") 95 %BE(FIXI]/(mg - L") HAELLL
1:9 y=-1.964+ 1.5890gx  1.50 17.22 12.04~34. 12 0.92

6wzt 377 y=-1.339+1.920lg  0.38 4.98 3.53~6.47 1.06
ZAHE  5:5 y=-0.909 +2.265lgx  0.12 2.52 1.53~3.22 1.25
A 7.3 )2 03524 1.551er 0.44 1.69 0.88~2.38 1.34
9:1 y=-0.283+1.695lgx  1.62 1.47 0.76~2.07 1.19

1:9 y=-2.080+1.672lgx  2.69 17.76 12.55~34.08 0.89

6wzt 377 y=-1284+ 1.84%0gx  0.72 4.94 3.44~6.47 1.06
ZAHE  5:5 y=-0.990 +2.366lgx  0.30 2.62 1.69~3.30 1.20
RPN 7.3 )2 0,654 +2.031lgx  1.76 2.10 1.46~2.71 1.07
9:1 y=-0.302+2.026lgx  2.59 1.41 0.80~1.91 1.24
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27 AR 5 FHMH  LCy/ (mg- L") 95 % EFIX[)/(mg - L) %L
1:9 y=-1.860 + 1. 614lgx 2.91 14. 21 10.26~24.91 1.11
6 %7, 3t 3:7 y=-1.451 + 1. 854lgx 2.14 6. 06 4.45~7.97 0. 87
ZXRW  5:5 y = —1.278 + 2.872lgx 0.02 2.79 2.04~3.36 1.13
HAAR 7:3 y = —0.408 + 1.875lgx 0. 87 1.65 0.99~2.22 1.37
9:1 y = =0.233 + 2. 046lgx 2.05 1.30 0.70~1.78 1.35
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Tab. 3

Indoor toxicity of 1.5 % pyrethrins mixed with three adjuvants against A. cinerarius larvae

Ep il ST RIiMHE

LCso/ (mg - L) 95 FAFIXIA]/ (mg - L") WAL

1:9  y=-2.439 + 1.760lgc  1.02
Lsam 307 y=-L827+2160lg 215
B3R+ 5:5 5y = -1.463 + 2.483Igx 2.52
W 7.3 )2 2385+ 59131 1.39
9:1 y=-1.260+4.856lgx  2.82

1:9  y=-2.546+ 1.795lgx  0.87

Lsop 377 y=-L897+2.082 312

B3 E+ 5:5 5y =-1.378 + 2.158Igx
Bsd 5. 5

.68

.69

4
y = —1.983 + 4.880lgx ~ 0.52
9:1 y=-1.746 + 6.342lgx O

0

y = =2.235 + 1.5911gx .33

Lsap 3 y = -1.632 +2.065lgy ~ 1.02

HEE+ 5:5  y = -2.048 + 3.812lgx 1.44

BEF 7.3y 2 1607+ 4. 748lex 0.52

9:1 y=-1.565+5.819lgx  1.25

24.29 18.13~34.33 0.91
7.02 5.56~9.44 1.05
3.88 3.02~4.78 1.13
2.53 2.31~2.77 1.24
1.83 1.43~2.07 1.34
26.19 19.62~37.33 0.84
8.15 6.37~11.50 0.90
4.35 3.32~5.50 1.01
2.55 2.28~2.84 1.23
1.89 1.60~2.07 1.30
25.40 18.48~37.87 0. 87
6.17 4.84~8.22 1.19
3.45 3.00~3.99 1.28
2.18 1.875~2.424 1.44
1. 86 1.538~2.062 1.32
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Fig. 1 Effects of different adjuvants at optimal mixing ratios on spreading diameter of 6 % spinetoram and 1.5 % pyrethrins
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Fig.2 Effects of different adjuvants at optimal mixing ratios on drying time of 6 % spinetoram and 1.5 % pyrethrins
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Fig.3 Effects of different adjuvants at optimal mixing ratios on retention of 6 % spinetoram and 1.5 % pyrethrins
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Tab.4 Field efficacy of 6 % spinetoram mixed with three adjuvants against A. cinerarius larvae

sy TRORONKEE W25 1 d M5 3 d 25 7 d
255 -
(mg - L") B %/% Bigv/% WITHEE/% g% BOBEE/%  Disy/%
6 %2 3% 4.00 70.00+5.09 ef 69.66+5.15 ef 84.44+2.22°d 83.91£2.30 d 93.33+3.85 be 93.02+4. 03 be
R R 6.00 82.22+4.01 cd 82.02+4.05 cd 95.56+2.94 ab 95.40+3.04 ab 98.89+1.11 ab 98.84+1.16 ab
fi(7:3) 12. 00 91.11+1.11 ab 91.01x1. 12 ab 100.00+0.00 a 100.00+0.00 a 100.00+0. 00 a 100. 00=0. 00 a
6 B 4.00 67.78+4.84 1 67.42+4.90 f 76.67+3.85 ¢ 75.86+3.98 ¢ 85.56+4.84 d 84.88+5.07 d
R E A+ 6.00 83.33+5.09 bed 83.15#5.15bed  92.22+1.11 be  91.95+1.15be  97.78+2.22 ab  97.67+2.33 ab
ESACERY 12. 00 87.78+2.94 abc 87.64+2.97 abc 97.78+1.11a  97.70£1.15a 98.89+1.11 ab 98.84+1.16 ab
6 %2 3% 4.00 76.67+3.33 de 76.40+3.37 de 90.00+1.92 ¢ 89.66+1.99 ¢ 97.78=1.11 ab 97.67+1. 16 ab
AEE+R 6.00 86.67+1.92 abc 86.52+1.95 abc  97.78+1.11a  97.70+1.15a  100.00£0.00 a  100.00+0.00 a
BT 2 3) 12. 00 94.44+1. 11 a 94.38+1.12 a 100.00£0.00 a 100.00£0.00 a 100. 000.00 a 100.000. 00 a
4.00 52.22+1.11g 51.69+1.12g 61.11=1.11f 59.77+1.15f 87.78+4.01 cd 87.21%4.19 cd
6 %3
e 6.00 65.56+2.94f 65.17+2.97f 83.33+1.92d 82.76£1.99 d 88.89+2.94 cd 88.37+3.08 cd
LZARWE
12. 00 81.11+2.22 cd 80.90+2.25 cd 95.56+1. 11 ab 95.40+1. 15 ab 97.78+2.22 ab 97. 67+2.33 ab
CK 1.11x1.11 h 3.33+¢1.92 ¢ 4.44x1. 11 e
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REE, TR,
1.5 %PBR HUA5 R 53515 ik (9 -
1) PSSR (7 = 3) IR EC R H 8] B 5%

(9

IDINTIRS

TR, 25 Ak B A4 Bl R4 BB A AR o0V 3

TRt 24 BRF [ A8 R T e (AR 5)

ARON

JYUEE R 2.08 mg - L7 1.5 9% d1 55 % 25
TN 2505 1 d A1 7 d Bis R 35.96 %

H176.75 % AT [FIH R 7 0 B30 A0 b A
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Tab.5 Field efficacy of 1.5 % pyrethrins mixed with three adjuvants against A. cinerarius larvae

i T RO SR g/ MiZijE 1 d JiZ)5 3 d 255 7 d
(mg+ L") mOwiB®/% Bigv/%e SROBER% Pise BOBERE/% B %

1.5 0l 2.08 55.5642.94 d 55.06+2.97d 67.78x1.11d 66.67+1.15d 81.11£4.01 ¢ 80.23+4.19 ¢
B F i 4.17 80.00+3.33 ab 79.78+3.37 ab 92.22+2.22 ab 91.95%2.30 ab 96.67=1.92a 96.5122.01 a

(9:1) 8.33 85.56+4.84 a 85.39%4.90a 95.56x1.11a 95.40%1.15a 100.00+0.00 a 100.00=0.00 a
1.5 %l 2.08 46.67+3.85 ¢ 46.07+3.89 ¢ 56.67+3.33 e 55.17+3.45e¢ 77.78+1.11c 76.75x1.16 ¢
B2+ Pl 4.17 74.44+4.84 be 74.16+4.90 be 90.00+5.09 ab 89.66+5.27 ab 94.44+2.94 ab 94. 19+3.08 ab
ICERY; 8.33 83.33+3.85a 83.15%#3.89a 94.44x1.11a 94.25+1.15a 97.78+2.22a 97.67+2.33 a
15wl 2.08 54.44+2.94 de 53.93%2.97 de 81.1124.01 ¢ 80.46+4.14 ¢ 90.00+3.33 b 89.54x3.49 b
R+ 4.17 84.44+1.11a 84.27+1.12 a 93.33%0.00 ab 93.10+0.00 ab 97.78+1.11 a 97.67«1.16 a
H(7+3) 8.33 87.78+2.22a 87.64%2.25a 95.56%2.94a 95.4x3.04a 100.00+0.00 a 100.00=0.00 a
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Study on Beetle Community Diversity under Different Forest Stand

in Jilin Sanhu National Nature Reserve along Songhua River

LIU Guoliang', TANG Zhengze', DU Zhiqgi', WU Feiyue', LI Yan®, MENG Qingfan’
(1. Forestry Investigation and Planning Institution of Jilin Province, Changchun 130022, China; 2. Guangxi Eco-—engi-
neering Vocational and Technical College, Liuzhou 545003, China; 3. College of Foresiry of Beihua University, Jilin
132013, China)

Abstract ; In order to explore the relationship between beetle community diversity and forest stand type, Malaise traps were
used to collect beetle specimens in the mixed forest of Betula platyphylla and Ulmus davidiana var. japonica, the pure Betu-
la platyphylla forest, and the mixed forest of Betula platyphylla and Larix gmelinii in Jilin Sanhu National Nature Reserve a-
long Songhua River. The collected beetles belonged to 146 species of 31 families. The dominant groups were Chry-
somelidea, Elateridae, and Curculionidea. There were significant differences in the individual number and species number
of beetles among different forest stands. The individual number of beetles in pure Betula platyphylla forest was significantly
higher than that in the other forests. The species number of beetles in the mixed forest of Betula platyphylla and Ulmus da-
vidiana var. japonica was significantly higher than that in the other forests. There were no significant differences in Shannon
—Wiener index, Pielou evenness index, and Berger—Parker dominance index of beetles among different forest stands. There

was extremely significant difference in richness index of beetles among different forest stands. The richness index of beetles
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in the mixed forest of Betula platyphylla and Ulmus davidiana var. japonica was significantly higher than that in the other

forests. There were extremely significant differences in both individual number and species number of beetles belonged to

Elateridae among different months. Both numbers were as follow: June > May > July > August > September. There were no

significant differences in both individual number and species number of beetles belonged to Chrysomelidea and Curcu-

lionidea among different months. There were significant differences in individual number, species number, Shannon—Wie-

ner index, and richness index of beetles among different months. Those were the highest in June and those were the lowest

in September. There were no significant differences in Pielou evenness index and Berger—Parker dominance index of beetles

among different months. There were significant differences in individual number and species number of beetles under three

forest stands among different months.

Keywords: beetle; diversity; forest stand; temporal dynamics
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Survey and Control Measures of Invasive Alien Plants

in Shanxi Luya Mountain National Nature Reserve

PANG Haiying
(Shanxi Luya Mountain National Nature Reserve Administration, Xinzhou 034000, China)

Abstract: In order to elucidate the distribution status and potential ecological risks of invasive alien plants in Shanxi Luya
Mountain National Nature Reserve, the systematic survey of invasive alien species in forest and grassland ecosystems in the
reserve was conducted by means of field investigation and plot investigation. Three invasive terrestrial herbaceous species
including Amaranthus retroflexus, Avena fatua, and Ipomoea purpurea were identified in the reserve. Avena fatua was the
invasive alien species with key management. The three invasive plants scattered in areas with frequent human activities in
the experimental zone and the buffer zone. There was no distribution in the core zone. Currently, it had not caused signifi-
cant harm to the native ecosystem, but Avena fatua and Amaranthus retroflexus showed the localized expansion trend. The
study could provide scientific basis for monitoring, early warning, precise control, and ecological protection of invasive spe-
cies in the region.

Keywords: Shanxi Luya Mountain National Nature Reserve; invasive alien plants; distribution characteristics; ecological

risks; control strategies
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Tab. 1 Invasive alien plants in Shanxi Luya Mountain National Nature Reserve
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Evaluation of Boundary Demarcation, Conflicts and Management of

Longshan Lake National Forest Park in Baishan City of Jilin Province

ZHANG Weidong, JU Xiancun, WANG Chunguang, ZHOU Chenyu

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

Abstract: In order to assess the scientificity of boundary demarcation, the conflict condition, and the management effec-
tiveness of Longshan Lake National Forest Park in Baishan City of Jilin Province, the boundary demarcation, the conflicts,
and the management level were analyzed though spatial overlay analysis, conflict classification, and quantitative evaluation
of management level. The results indicated that the overall boundary demarcation was reasonable. The management founda-
tion was solid. There were historical issues in the local boundary and land use. The scientific monitoring and community
participation were still weak. The research results could provide the support for the optimization and adjustment of the park
and the improvement of management level.

Keywords: boundary demarcation; conflicts; management; evaluation
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Tab. 1 Evaluation scores of management level for Longshan Lake National Forest Park in Baishan City of Jilin Province
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Evaluation of Natural Attribute and Ecological Value

of Xianjingtai Scenic and Historic Area

LIANG Weiyu, ZHI Xianpo, REN He, MENG Dongyang, HAN Xiyue

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

Abstract: The natural attribute and ecological value of Xianjingtai Scenic and Historic Area were evaluated in this paper
through reconnaissance and data analysis. The comprehensive evaluation score was 56. It maintained the high forest cover-

age and ecosystem authenticity. It had the unique granite landform landscape and high ornamental and recreational value. It

was the scenic and historic area with unique natural landscape and recreational functions.

Keywords : natural attribute; ecological value; Xianjingtai Scenic and Historic Area; comprehensive evaluation
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Study on Pathways and Countermeasures for Realizing the Value

of Forest and Grassland Carbon Sinks in Jilin Province

SONG Yuejiao, DUAN Jiayu, LU Shuang, ZHANG Liyuan, GENG Wenxin, GONG Qiaochu
(Key State—owned Forest Technology Service Center of Jilin Province, Changchun 130022, China)

Abstract: With the launch of the national greenhouse gas voluntary emission reduction trading market, new development
opportunities had emerged for forest and grassland carbon sinks. Based on the status of forest and grassland carbon sink re-

sources in Jilin Province, the practical difficulties in realizing their values were analyzed deeply. The corresponding recom-

mendations for future development were proposed.
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Preliminary Analysis on the Coordinated Development

of Smart Forestry and Personnel Cultivation
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Abstract: Smart forestry had become the new direction for the development of modern forestry. The coordinated develop-
ment dilemma of smart forestry and personnel cultivation was pointed out in this paper. The path of coordinated development

was put forward. Through the coordinated development mechanism, the comprehensive quality of personnel was improved.

That would provide the solid personnel support for the transformation of forestry modernization.

Keywords: smart forestry; personnel cultivation; coordinated development; forestry modernization
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