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Table 1

BERAEMERTANELSITE

Descriptive statistics of sampled trees for

biomass equations development

A5 FHE RME BKE hifEE

factor Mean  minimum Maximum SD
gmgﬁ/cm 17.5 9.0 28.2 45
gﬁﬁ’}cﬁf 11.5 6.4 19.9 2.7
HBT;@;? of BH/cm? 256.67 63.62 624.58  129.92
i:ﬁ—aﬁ?ﬁ HCB/cm? 108.53 32.17 311.03 52.99
E;gfj—w%zz?f; of BH/cm? 88.64 3122 170.60 34.63
élﬁgﬁiﬂiif% 10.44 1.70 4411 7.80
élﬁgﬁi}f,ﬁﬁifi 19.65 3.60 73.98 13.16
@iﬁﬁﬁfﬁfﬁiﬁ% 29.04 5.60 96.06 17.51
éﬂiﬁﬁﬁfg?iﬁ% 46.39 9.10 128.73 24.99
EAE%}Z%EE‘;EE&% 8.59 1.90 35.29 5.89
EQAE%;%TEE&*B’IJ}%}@&% 16.61 3.50 57.89 9.75
gAgﬁ;ﬁ%Eé&sziii 25.20 6.10 75.65 13.17
giAEE;ﬁ%Eii%# = 41.71 11.00 104.30 18.86
Eiz:ﬁzji%nass/kg 4.081 0.640 8.980 222

®2 KRTREFECRENHEYE

Table 2 Descriptive statistics of sampled trees for
leaf biomass in different direction

T3z X 8] FIME mAME RAME hefEE
Direction section Mean  Minimum  Maximum SD

Eﬁéﬁmm 20.4 11.9 28.2 4.1
ﬁj/r'ij 20.1 10.2 26.4 4.1
?ﬂi%&ﬂstc%j? /i 0.567 0.172 1.323 0.404
7= \ =
li(jr’lirzisz%cﬁf/kg 0503 0225 1170 0.209
éilil’z‘,leﬂi’t%;f/%k% 0.718 0.266 1.545 0.453
é:\oﬁii?s%j?i /kg 0.650 0.245 1.768 0.498
iﬁﬁiﬁiﬁ%g 0.854 0.394 2.417 0.735
gﬁhlzv\lgjiiﬁilkg 0.676 0.119 1.361 0.409
ﬁiﬂiﬁ%i 0.708 0.093 1.962 0.629
B 0.509 0.138 1.230 0.335

Northwest section/kg
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Table 3 Basal area and increment of different directions within tree

J7 {3 [X ] Direction interval

T b Giit =
Height Factor Statistics N NE E SE s Sw W NW
. Mean 83.8 89.1 88.8 90.3 90.6 82.5 86.8 85.8
bt~ 244 .
P42 Stem radius/mm ) 178 189 178 254 224 174 217 175
} Mean 2873.8 3243.3 32127 3426.4 34022 2778.7 3128.6 3000.3
Wrifi A Basal area/mm?
SD 1083.9 12269 11289 1960.6 1591.8 996.8 1556.5 1087.0
Mean 99.2 132.2 153.0 111.7 117.6 921 108.5 131.6
BAI1/mm?
SD 83.2 72.5 113.7 64.4 58.2 53.4 56.1 99.9
[ 4k At DBH
Mean 196.3 238.6 270.3 225.9 220.3 179.9 207.8 239.2
BAI2/mm?
SD 162.5 123.2 177.2 124.3 116.0 110.5 1119 173.7
Mean 308.7 367.2 406.1 336.8 336.9 266.4 306.7 361.4
BAI3/mm?
SD 226.4 197.0 270.2 170.7 171.2 157.1 151.3 2445
Mean 601.2 626.7 707.3 587.7 597.1 505.2 533.8 656.5
BAI5/mm?
SD 372.6 319 426.7 248.8 250.2 261.2 225.6 416.5
Mean 60.9 60.8 59.8 61.2 61.2 59.2 59.4 60.3
242 Stem radius/mm
SD 12.3 1.7 10.9 10.8 1.2 104 10.1 11.9
} Mean 1512.3 1500.6 14484 15146 1519.7 14153 1423.2 1479.6
Wrifi A Basal area/mm?
SD 584.0 555.2 493.8 486.6 519.9 462.7 441.2 551.5
Mean 93.3 96.9 96.2 109.9 89.7 93.9 93.5 94.2
BAI1/mm?
SD 49.0 38.1 38.5 43.3 31.4 38.2 40.6 45.0
BN E4k At HCB
Mean 179.9 175.5 181.1 207 1 180.0 175.0 174.0 181.4
BAI2/mm?
SD 925 68.3 71.4 84.0 74.3 68.4 66.8 86.1
Mean 269.3 261.5 273.1 302.7 281.5 263.4 258.1 272.7
BAI3/mm?
SD 127.5 100.1 115.7 1171 108.8 102.6 94 128.8
Mean 529.5 474.2 487.0 527.4 501.9 4929 4791 517.3
BAI5/mm?
SD 239.9 159.4 184.8 192.1 176.5 176.8 157.1 227.0
7. BAI1, BAI2,BAI3,BAISA IR, 245, 34, SAEMHAAKE.

Note: BAI1, BAI2, BAI3, and BAI5 are the basal area increment in recent 1, 2, 3 and 5 years respectively.
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Fig. 2 The relationship between leaf biomass and
sapwood basal area at breast height
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Fig. 3 The relationship between leaf biomass and basal area increment in recent 1, 2, 3, 5 years at
breast height and height to crown base
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Table 4 Correlation coefficients between leaf
biomass in different directions and stem radius, basal
area and basal area increment in corresponding

directions
T i s Ak AN
Stem factor At DBH at HCB
1% Radius 0.543*** 0.573***
WrTi 7 Basal area 0.533*** 0.577***
IAEWTTI AR K& BAI 0.607*** 0.523***
HT 2 WA K & BAI2 0.656*** 0.565***
JESEWTTH A K & BAI3 0.676*** 0.568***
JTSEWTTH AR K & BAIS 0.725*** 0.580***

T MREAE0.001/KF ERA S THE LB E AR
Note: *** represents a statistically significant correlation at the
level of 0.001
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Fig. 4 The relationship between leaf biomass and radius and basal area of different orientations
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Relationship between Leaf Biomass and Radial Growth of Larix
olgensis Based on Pipe Model Theory

PAN Lei, WANG Yi-fu, SUN Zhao, QIAO Jing-jing, QIU Si-yu, SUN Yu-jun

(Key Laboratory of Forest Resources & Environmental Management of National Forestry and Grassland Administration, Beijing
Forestry University, Beijing 100083, China)

Abstract: [Objective] To understand the relationship between leaf biomass and radial growth of Larix ol-
gensis in Xiaoxing'anling Mountains. [Method] The relationship between leaf biomass and radial growth at
individual tree level and at different direction interval of individual tree was studied based on pipe model
theory, and the correlation between crown distribution and radial growth was analyzed. [Result] Leaf bio-
mass was significantly and positively correlated with stem diameter, basal area and sapwood area at
breast height and height to crown base, as well as basal area growth in recent 1,2, 3 and 5 years, and
the leaf biomass model using breast height basal area as a predictor had the best fitting effect. The leaf
biomass in different direction interval of a single tree was significantly positively correlated with the stem
radius and basal area at the corresponding DBH and the height to crown base, and the growth of basal
area in recent 1, 2, 3 and 5 years. [Conclusion] When estimating the leaf biomass per tree, the basal area
of breast height is the best predictor. The leaf biomass of different direction interval in a individual tree is
significantly and positively correlated with the stem radius, basal area and basal area growth of corres-
ponding directions, and there is a certain correlation between crown displacement and pith eccentricity.

Keywords: leaf biomass; radial growth; different direction interval; pipe model theory; Larix olgensis
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