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Plant architecture characteristics of Corylus mandshurica in Shanxi
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Abstract. Corylus mandshurica was selected for study in the Dahe forest area in the Zhongtiao
mountains, Mianshan, Xingtangsi, and Qiliyu forest areas in the Taiyue mountains, Jingangku
forest area in the Wutai mountains, and Wangzhuangbao forest area in Hengshan of the Shanxi
Province. Using six quadrats, the configuration and fractal dimension characteristics of C.
mandshurica in different habitats were studied. Results showed that the overall bifurcation ratio
and the ratio of branch diameter ( RBD,.,, RBD,.,) in the Dahe forest area were higher than
those in other areas. The stepwise bifurcation ratio exhibited the opposite trend as the
overall bifurcation ratio, and the stepwise bifurcation ratio of C. mandshurica in the Wutai
mountains was the highest. However, the branch angle of C. mandshurica showed
significant differences in each studied area. The branch angle gradually decreased from
the first-class to the third-class in the northern territories. The first-class branch angle of C.
mandshurica in the Jingangku forest area was the highest. The order of C. mandshurica
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branch length was Jingangku > Wangzhuangbao > Qiliyu > Xingtangsi > Mianshan >
Dahe, which exhibited a weakening trend from the first-class to the third-class. Fracta
dimension was an important indicator, and clarified the complexity of plants. The greater
the fractal dimension value, the stronger the plant occupied the space and the greater the
potential use of space resources. The crown fractal dimension and bifurcation dimension of
C. mandshurica were the highest in Jingangku. The crown structure was closely related to
biomass. Leaf area, leaf biomass, and branch biomass from the side reflected the
architectural characteristics of the plants. We analyzed the relationship among plant
architecture, leaf area, and aboveground biomass. Leaf area and aboveground biomass
of C. mandshurica gradually decreased from north to south of Shanxi Province. The
average leaf area, leaf biomass, and branch biomass of C. mandshurica were the greatest in
Jingangku. Results showed that the growth of C. mandshurica was the best in Jingangku
compared with the other study areas, thus reflecting the area in which climate conditions were
optimum for C. mandshurica
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Table 1 Topographical factors of different plots
FEHL MR (m) 4iE(°) () WEE(®) e (©)
Plot Elevation Latitude Longitude Slope Aspect
Kin#kig Dahe forest area 1601 35.593 112.054 26 180
#h 1 #% Mianshan forest area 1658 37.038 112.073 24 13
M ELRMI Xingtangsi forest area 1660 36.416 112.423 15 121
£ BiBMdg Qiliyu forest area 1674 36.765 112.055 28 2
4 MY Jingangku forest area 1646 39.056 113.569 25 357
FEEMIY Wangzhuangbao forest area 1680 39.682 113.728 18 218
F 2 EHMMSERERTF
Table 2 Climatic factors of different plots
gk ZIOCTRE e e 7amm e
T H Annual - annual Annual mean January mean  July mean  Frost-free
S accumulated )
Plot precipitation temperature temperature  temperature  temperature period
(mm) (C) (C) (C) () (d)
Kin g Dahe forest area 700 4250.9 12.3 1.9 28.5 165
#1114k¥ Mianshan forest area 600 3580.0 10.7 -5.1 23.9 176
MPES#I Xingtangsi forest area 662 3600.0 10.0 -10.4 21.6 170
& BLIg#k3 Qiliyu forest area 600 3500.0 9.3 -4.0 25.6 120
4} JFEMI Jingangku forest area 450 2000.0 7.0 -18.9 9.6 75
F ES#EMIY Wangzhuangbao forest area 425 2600.0 6.2 -12.7 17.4 143
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Table 3 Overall bifurcation ratios of Corylus mandshurica in different plots

Fedth - Plot Ny Ng N, OBR
Ki#kg Dahe forest area 67.20 + 4.16a 36.00 + 1.41a 9.40 + 1.50a 0.54 + 0.02a
#1114k Mianshan forest area 25.60 + 4.88d 18.60 + 3.60d 2.60 + 0.80c 0.32 + 0.04bc
MPEELFMIZ Xingtangsi forest area 31.18 + 5.38¢c 21.30 + 4.34c 3.10 + 1.22bc 0.35 + 0.03¢c
-+ Bk Qiliyu forest area 35.20 + 9.72b 22.00 + 5.06¢ 4.00 £ 1.41b 0.42 + 0.05b
4K EEMY Jingangku forest area 34.20 + 2.93bc 24.80 + 3.76b 2.20 + 0.40c 0.29 + 0.07c
F Y Wangzhuangbao forest area 32.45 + 4.37¢c 22.40 + 4.65bc 2.50 + 0.46¢ 0.31 + 0.05bc

E: Ne= TN, FRITABRPBAREEG NoFRR R BB, N RS 1 SR A8 OBRF/R BIRMEIR . RIS B 5 AR/

HYRFRREREH(n =5, P<0.05), T,

Notes: N;=2N, is the total number of branches of all branch levels; Ny is the highest-level number of branches; N, is the first level
number of branches; OBR is the overall bifurcation ratio. Lowercase letters after the same column indicate significant differences

(n=5, P<0.05), same below.
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Table 4 Pearson correlation analysis between climate factors and branching pattern
indexes of Corylus mandshurica in different plots

AR+ ER TN S . IR SRR B RifE

Climatic factor OBR SBR BA BL RBD
AEREKE Annual precipitation 0.732 -0.831* -0.893* -0.918* 0.935**
=10C4EIR =10°C annual accumulated temperature 0.782 -0.860* -0.935* -0.988* 0.985**
AEYIHR Annual mean temperature 0.738 -0.681 -0.823* -0.908 * 0.920
1 AR January mean temperature 0.853" -0.736 —-0.906 " -0.905" 0.897 "
7 AR July mean temperature 0.777 -0.869 " -0.934 " -0.957 " 0.918*

JeiE Frost-free period 0.322 -0.570 -0.552 -0.826 " 0.779

Notes: OBR, Overall bifurcation ratio; SBR, Stepwise bifurcation ratio; BA, Branch angle; BL, Branch length; RBD, Ratio of branch

diameter. * P < 0.05, #+ P < 0.01. Same below.
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Table 5 Stepwise bifurcation ratios of
Corylus mandshurica in different plots

FEHL B 5y B S 2
Plot SBR; ., SBR; .5
KT 256 +1.07c  1.69 + 0.89c
Dahe forest area
4
AUl 3.27 +1.32b  1.83 x 1.27c
Mianshan forest area
NEE
”?}E%%%’ 247 +1.12c 172 +0.74c
Xingtangsi forest area
RS
ﬁi%%ﬁ 2.32 + 0.94c 1.65 £ 0.67¢c
Qiliyu forest area
sz AR 423 +1.74a 281 +2.11a
Jingangku forest area
RS
LT 356 +1.34b 222 +1.89b

Wangzhuangbao forest area
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Table 6 Branch angles of Corylus mandshurica in different plots
L 1 RRFAREE () QYT RHEE () 3 RIS ()
Plot First class branch angle Second class branch angle  Third class branch angle
Kim iz Dahe forest area 12.00 = 5.02d 32.20 + 8.28¢ 31.60 = 8.52b
81l M7 Mianshan forest area 28.80 + 8.90c 37.20 + 11.02b 30.00 + 8.67b
M FEIFRIG Xingtangsi forest area 22.30 + 4.32¢ 41.60 + 7.56b 34.20 + 6.76a
£ BIg#kY Qiliyu forest area 16.80 + 3.06d 43.80 + 6.24a 35.20 + 5.91a
4K JFEMIG Jingangku forest area 43.00 + 2.45a 32.60 + 2.15b 28.60 + 1.85b
T MY Wangzhuangbao forest area 36.20 + 3.05b 31.30 = 1.78b 29.33 + 1.94b
K7 ESHHERENSERKE
Table 7 Branch lengths of Corylus mandshurica in different plots
FEHb, 1 HAP B (m) 2 YOy B BE (m) 3 YIRS (m)
Plot First class branch length Second class branch length  Third class branch length
Kim iz Dahe forest area 0.35 + 0.04d 0.17 + 0.05¢c 0.15 + 0.06¢
Zi 1Ak Mianshan forest area 0.43 £ 0.07¢c 0.27 + 0.07c 0.23 £ 0.07¢c
M EIFRIG Xingtangsi forest area 0.46 + 0.17¢c 0.29 + 0.08c 0.29 + 0.07b
£ BLIg#kY Qiliyu forest area 0.50 + 0.02¢ 0.31 + 0.03¢c 0.26 = 0.01¢c
4K MY Jingangku forest area 0.92 + 0.21a 0.70 + 0.18a 0.59 + 0.16a
F ES#EMIY Wangzhuangbao forest area 0.74 + 0.13b 0.54 + 0.11b 0.43 £ 0.12b
£8 SEMEEEEL 20,
Table 8 Ratios of branch diameter of 3 —
, . . =2 18¢fF
Corylus mandshurica in different plots S 16 I
Z R
Fes Bt e LB 1ar ]
Plot RBD, ., RBD;., = g 121
S5 1ol
W KT
KA 0.80 +0.08a 0.73 + 0.23a 9% 08}
Dahe forest area 7L
, \ C 06
Lk 0.65+0.13b  0.69 = 0.06b g oaf
Mianshan forest area S 02
o 02
MY e
0.0
Xingtangsi forest area 069 +0.12b  0.72 + 0.26b a b c d e f
R fib Plot
LRI i
Qiliyu forest area 0.63 +0.16b  0.68 = 0.100 a: Kk ( Dahe forest area) ; b: M4 R=FHkY (Xingtangsi
e A forest area) ; c. L HIAMIZ (Qiliyu forest area) ; d. 4iiliAk
g 7 044 +023c 050 + 0.29c % (Mianshan forest area); e: 4 i JE #k 3 ( Jingangku
Jingangku forest area forest area) ; f: T HFHEMIF (Wangzhuangbao forest area) ,
L2 f 0.53 +0.54c  0.55 + 0.36c B 1 SHMERORKEI ALY
Wangzhuangbao forest area Fig. 1 Crown fractal dimensions of
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Corylus mandshurica in different plots
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Table 9 Bifurcation dimensions of
Corylus mandshurica in different plots

\ LRI T R e REL
F it . ) g
Linear regression  Coefficient of
Plot ' o
equation determination
M j:7
é:a(;jjtoﬂrjest area y =1.3801x+3.6619 0.9375
#lisky _ "
Mianshan forest area y=14174x+4.4796 0.9786
MWAEE ek ~l~7
”T%#M\/.” y =1.4262x+4.3537 0.9782*
Xingtangsi forest area
- LA A
*‘.Emﬁ%i y=15857x+49356 0.9774*
Qiliyu forest area
4 R MRS
iz A y=17356x+49622 0.9871""
Jingangku forest area
F MY

y=1.6637x+4.379  0.9844*

Wangzhuangbao forest area
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Table 10 Leaf area and aboveground biomasses
of Corylus mandshurica in different plots

MEER AR BEYE
. FEME T () FHE(9)
e K
Plot (cm?)  Average Average
Average leaf branch
leaf area biomass  biomass
N -z
ST 32.35 65 236
Dahe forest area
4
’%.UWU}" 35.32 75 253
Mianshan forest area
NWAES SBE
”?% QT?W%’ 42.24 87 289
Xingtangsi forest area
LRI 47.31 123 321
Qiliyu forest area
e ;
S AR 48.96 150 347
Jingangku forest area
S
L) 46.38 135 336

Wangzhuangbao forest area
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