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Caloric Value and Total Standing Crop Energy of Larix olgensis Henry Gmelinii
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Abstract: The caloric values of vegetation are indicative of energy conversion in the forest ecosystem, and serve as a
measure of the energy that plants contain. Studies of seasonal changes in the caloric values of vegetation play a valuable role
in promoting forest productivity and systemic energy input. Energy analyses are a method of evaluating the structure and
function of a forest ecosystem, and contribute to the promotion of forest stand productivity by representing the amount of
solar energy available to the vegetative community. Research on plant energy resource development has been conducted in
the interest of alleviating the energy crisis and facilitating the conservation of the ecological environment. In this study, we
conducted contrastive analyses of the caloric values and standing crop energy from different 5 diameter classes of organs of
the 24-year-old Larix olgensis Gmelinii plantation on Mopan Mountain, in order to study their capacity to accumulate and
store energy. The resulting knowledge of Larix olgensis Gmelinii plantation productivity will provide theoretical guidance for
the improvement of Larix olgensis Gmelinii plantation management.

Three healthy plants were sampled in plots on a Larix olgensis Gmelinii plantation, tree organs in 5 different diameter
classes were collected, with 4 ¢cm as one differentiating level. A Monsic layering and cutting method was adopted on the
ground, to measure the characteristics of fresh trunk, bark, branch, and leaf material with 2 m as one differentiating level.
A standard underground root evaluation method was adopted to measure the characteristics of roots. To ensure the accuracy

of the data and effective, the following material was collected: trunk at breast height, 1- to 2-year-old branch bark,
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perennial branch bark, trunk bark, 1- to 2-year-old branches, and perennial branches. As for leaf material, the canopy was
divided into 3 layers, and leaves were collected from the east, south, west, and north of each layer. To collect root
material, the root system was subdivided into root stumpage, thick roots, mid-roots, and thin roots. Caloric values were
measured to study the 5 diameter classes of various Larix olgensis Gmelinii organs. The total standing crop energy of Larix
olgensis Gmelinii was studied in addition to the biomass data.

The results showed that in order to quantify the total standing crop energy in each Larix olgensis Gmelinii organ, W =
aD"was the most suitable model for projecting the total standing crop energy of in Larix olgensis Gmelinii trees. The calorific
values of various Larix olgensis Gmelinii organs were ordered as follows: branch > bark > trunk > leaf > root. The total
standing crop energy of different Larix olgensis Gmelinii organs was ordered as follows: trunk > root > bark > branch > leaf.
The total standing crop energy was 1988.39 x 10°J/hm’, with that of the aboveground material ( mainly concentrated among
0 - 12 m plants) being far greater than that of the underground material ( mainly concentrated in root stumpage and thick
roots ) . Contrastive analyses of the total standing crop energy in 5 diameter-classes of roots suggested that 20 cm diameter-
class roots contain the highest total standing crop energy, at 187.73 x 10°J/hm”, and 8 ¢m diameter-class root contain the
lowest total standing crop energy, at 7.72 X 10°J/hm*. Contrastive analyses of the total standing crop energy in 5 diameter-
classes of Larix olgensis Gmelinii organs suggested that the 16 ¢cm diameter-class contained the highest total standing crop
energy, at 723.45 X 10°]/hm’, and the 8 cm diameter-class contained the lowest total standing crop energy, at 46.58 x 10’
J/hm*. Comparison of the total standing crop energy between Larix olgensis Gmelinii and mongolica Litv, revealed that the

total standing crop energy of Larix olgensis Gmelinii was lower than that of mongolica Litv.

Key Words: Larix olgensis; diameter-class; organ; caloric value; biomass; the total standing crop energy
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W DXz A, — AR K AR TR 500—1800 m JRE L1 3% K JR R ML IX, #F e R 58 | 310 1) I A 8 BR AR
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FARTREW XA ES

FEAKE R ARG R 5, L 4 em — AN X4 BE, &1l 49 1 A1l BRRREE
5 /I\,fé,& , ﬁgﬁég& , PEHL 3 H@{@@ﬂjjﬁﬂ:fﬁﬁ&ﬁo i, Fig.1 The sketch of research region
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E E?Jﬁ J>"<L 5”(?& a% El"] 'r%fﬁt ,3‘3 N , ﬁj# uEl':I B;( 50— Table 1 The total standing crop of energy model of different organs
100 ¢ BABE A MBET 72 /MR, 5L 1 7E 70—g0 Do

. - . o TR wE R 5
C,idse e BT, B ARE TR, B/ NI e Organ  Model R
H— PRI, ERIRTS AR ZE AN 0.1 ¢, B woa(p?i)®  WTF w=0.9278(D2H) % 0.9887
AR A EEHL R, ELAR R 0.5 mm AY T T | 1 BIF W=0.1090 (D?H)0.7864 0.9238
SHAAEI A I R, TR e T e W R W=00166 (D)2 0.9563
BRI SRR . TR BB R AT W WEoo () Los 0
B R 7 1) ZDHW- 2000 6L 4 (1 3 5k Bl 22 Bz W=0.0680 (D2H) 0.9313 0.9879

o AL 2 W=0.6776 (D*H) 0.9612 0.9990

I AR AN RIS A4 B O T E AV, 0 PR T w=aphme BT W=0.2438D! 3146 1755 0.9968
P, BRI A T, 5 PR B R bR, B 1A o 2 ME W= 1.9816D> 4 L1640 0.9659
5, EIGEBCEYIE, e RITA S L EE 4, MR W=1.1259D> 710 H o 0.9943
PP AL W Rt A AERSLAE R W52 RO RO W WE00mb T 09
R W=0.0443D" 3412193 0.9886

Excel §ﬁﬁ:%ﬁ»,ﬁg SAS ?K@iﬁ?%‘iﬂﬂ@@l*ﬂ?ﬂ%ﬁ AR W=0.8935D2049 07751 0.9993
I W=aD" BT W=3.6008D>%10 0.9662
. Bt w=0.3315D"%424 0.9510

2 WHEERSHH R W=0.0949D>0%3 0.9821
BE  W=0.1375D>%81 0.9892

2.1 KPR PAGE R R
s . o . MR W=0.2881D>%33 0.9761

HT K 2 £ 55 A AR AR = (H) 1l 42 SR We2.9368D2 74 0.9945
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M 2 AT LUE AR AR 25 2 B R AE AR 22 50K, Horp 16 A2 0 1) AR AT d5e /N FAE (13241.00 J/g) , 20
R 1—2 AFLERA KA (20777.00 1/g) o AR E R IIACT- SRR BE AT AT < 3 A AN ) 245 B 1)
FIHE 25 5 3, o 1—2 AR A B PVIE e K (20209.45 J/g) |, AR VB Fc /N (15831.45 J/g) , & f B Ul K
IR A 1—2 4F AR A (20209.45 J/g) > 1—2 4EAE KL H2 (20029.13 J/g) > AR (19976.40 J/g) > Z4F A kL
(19889.27 J/g) >ZAEH R 2 (19842.89 J/g) >HIAR (19779.31 J/g) >HRFE (19791.36 J/g) > (19614.89 J/g) >
TR (19614.46 J/g) > (19574.68 J/g) >HIMR(15831.45 J/g)

x2 KAEMBRITRZERERENE

Table 2 Calorific values of organs of Larix olgensis in different diameters

#9% Diameter-class I Y2

#+H Organ Calorific value/
8 12 16 20 24 (Vg)

+ Trunk 19655.20 19804.00 19469.42 19539.00 19607.56 19614.89
T+ 5 Trunk bark 18954.14 19206.50 19898.42 20172.25 19351.94 19614.46
M Leaf 19114.00 19459.75 19475.63 20105.83 19766.60 19574.68
1—2 A 1 to 2-year-old branch bark 19781.00 20626.75 19575.00 20777.00 20216.58 20209.45
i:fZﬁ;ififbranch bark — 19454.00 20152.75 19835.50 20121.00 20029.13
ZAEA A Perennial branch 20325.25 20418.50 19202.00 19992.33 19251.75 19889.27
ZAEAEA B Perennial branch bark 20177.50 20485.38 18879.50 20212.38 19431.8 19842.89
HEPBE Root stumpage 19437.50 19045.50 20602.50 19846.00 19861.00 19791.36
AR Thick root 19506.00 19875.00 19388.50 20379.00 19654.50 19779.31
AR Mid-root 19687.50 20392.50 19580.50 20200.00 19415.50 19976.40
4R Thin root 17187.00 16862.50 13241.00 17385.50 15990.00 15831.45

—AHBRRAE, 12 A ERURIRE K 1—2 FRIBURE W ES B T RO, 1—2 AR SR IR AE K 12 R B, 24 (3 LB
%) FIZARERBE (3 4 L) A ] 1

B 1—2 A A AR RO AR B R I, 1—2 AR AR R AR AR R (AR N A
PE ARRE LR AR AR B~ R(E A AR B, DL 3.

®3 KEEHREHRERE()/ )
Table 3 Calorific value of Larix olgensis
#4H Organ F Trunk J¢ Bark £ Branch M Leaf H Root
#E/ (V) 19614.89 19828.83 20049.36 19574.68 18844.63

MFR 3 AT A B AR (20049.36 /) , iR HAE 5/ (18844.63 1/ g) , £ i B WU FAE R/ NHE Y s
(20049.36 J/g) >} (19828.83 J/g) > T (19614.89 J/g) > (19574.68 J/g) >H (18844.63 J/¢g) .
2.3 KAEMIAREE I S H A

MNFE 4 R, M B3R A IAE A 1570.24%109 J/hm? | FEAEHRTE 0—12 m, fdidh_ bR AR PUAF R
90.88% , W1 4 1 EL B4 K, i BLBE B 1Y 75.90% , A RIS Bz it 2 W17 0 ot 4 AR v 184 v 7 AR A PR A AR
PIRE A i R TAE 8—14 m, 6—12 m RIBL, B AT &7, BRI i i) fil it BLAF o AN DB 7o, i 5 14
m , BT BT - 19 B e A s B AR A T s TR A1

M 5 AL 20 PR AU RE R B b i K, 8 AR AR A RE L BUA7 H fie /N, AR g FIORELAR (14 RE 1o B 1 o
N ER RE R PAT S Y Fe B, A Bk E 35.23% F1 53.96% , FRAR FIANAR 1Y it & P& 5 3 T RE
FE R I LB, 300 o 8.49% 1 2.33% .,
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Table 4 The total standing crop of energy of Larix olgensis vertical distribution above ground

B/ m BT/ (107 1/hm?) WEEZ/(10° J/hm?) WKL/ (10° J/hm?) B /(107 J/hm?) A3F/(10° J/hm?) TS/ %
Height Trunk Bark Branch Leaf The total Proportion
0—2 331.10 45.21 0.00 0.00 376.31 23.97
2—4 267.74 27.56 0.00 0.00 295.31 18.81
4—6 213.61 27.17 0.00 0.00 240.77 15.33
6—38 158.29 23.40 1.20 0.78 183.68 11.70
8—10 116.32 18.84 25.06 10.37 170.59 10.86
10—12 70.22 12.29 51.93 25.84 160.28 10.21
12—14 27.85 7.53 45.11 30.73 111.23 7.08
14—16 6.67 0.79 14.24 10.37 32.07 2.04
ait 1191.80 162.79 137.54 78.10 1570.24 100.00
T4} L Proportion/ % 75.90 10.37 8.76 4.97 100.00

x5 KAEHRAREEMTHIREAFERELSE

Table 5 The total standing crop of energy of Larix olgensis vertical distribution under ground

G/ cm R/ (10° J/hm?) AR/ (10° J/hm®) o 41/(10° J/hm®) 414/ (10° J/hm?) &/ (10° J/hm?) HAYL/ %
Diameter-class Root stumpage Thick root Medium size root Fine root The total Proportion
8 2.26 4.52 0.75 0.19 7.72 1.83
12 23.75 23.75 7.73 1.13 56.36 13.37
16 43.91 56.35 7.54 4.15 111.95 26.55
20 65.97 101.21 16.59 3.96 187.73 44.53
24 12.63 41.66 3.20 0.38 57.87 13.73
it 148.52 227.49 35.81 9.81 421.62 100.00
43 1 Proportion/ % 35.23 53.96 8.49 2.33 100.00

H 2 6 I K V& MR RE R B B R 1988.39x10° J/hm? , RIRIFE L, £ V& M FA 45 2 B Al it A7 ik
RANXFHERBI R T >ARS BRI, 1A P AL N TTARTE 16 F220F0 20 12904 B i RE B B &, 8
TegR et B R /N L R i U T AR BT R B G

®6 KEEMHMAIMRAEEZREREHENFE
Table 6 The total standing crop of energy of Larix olgensis in various organs of different diameters

AEE A (10° J/hm?)

9/ em The total standing crop of energy G oY

Diameter-class The total Proportion
AT Trunk WEZ Bark WAL Branch WA Leaf AR Root

8 30.01 3.51 2.79 2.55 7.72 46.58 2.34

12 227.93 30.06 21.14 13.51 56.36 349 17.55

16 481.16 58.16 50.25 21.93 111.95 723.45 36.38

20 378.96 58.16 52.84 35.64 187.73 713.33 35.87

24 73.56 10.34 9.77 4.5 57.87 156.04 7.85

Gt 1191.62 160.23 136.79 78.13 421.63 1988.39 100.00

H 47kt Proportion/ % 59.93 8.06 6.88 3.93 21.20 100.00

2.4 fERBAFRXT L

K& S SR TS R ASRE EH R 280010 TARACHL X, PI3 [RAE A AR TG 3 Ry PSR | v B
O E R HAATNIE B W TR DR S RS AR TS N TR S AR SUHE RS
K PR A TR RE R BUAE R MRIR 0 24 a 2F | P84 07 e X R BUSE MR AR BARME AR YL . XF LU 4% 2% 1 ik
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#4H Organ

ASCH A DX A3 AR G RN 4 BRI S R % A 1R A B2 SEMEEAT A (10° J/hm?)

(IR SV P CRAIEEE Y/ SR € NILE S Fig.2 Contrastive analysis of the energy standing crop (10° J/
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LI E58

I = AN RE BT IR W o=aD" H 1A B 3k B =5 K 7, USSR v A BB 2 A7 = e
W (EESC BRI b G 0 I s AR g X G, PRI, SR AR W = aD " XK 11 9 A T AR I i it B A o 0 A
(R iy TBTUNE

K I A [FAR G045 f B PVE A28 S8 L2 13241.00—20777.00 J/ g, 45 2% B B i f P /NI
IS B> TSI SH, B RN BRSEER T AR ST R 4 T R R EAR R A e, RO A
PEAT A A FHI 2 6 U5 26 (22,990 kI/g) FIR T (38.874 kI/g) X FEAY S Mo, A% SCH HY BB G AV
T B, 5 T a AR IR A AE 5K B AL AA RV 2 S5 R AN — 2, XS T I AR BT
TR REFIRA I, B AR BRI D A B e

K TR RS T MRHE b 3543 e F IR AE fE (1570.24%109 J/hm?) B 5 5 T Hb R 343 A fk 0 AE ik (421.63%
109 J/hm?) , Hi b3 O fE 30 AE i E AR TR 7E 0—12 m BEBE, G 302 e i I AE B 19 90.88% . #4111
AE S ILAF o 7 A 19 76.00% ., BEBCRITR I () g ft I AE i R EAE A 8—14 m W B, H Bl A W = =i he
A T R AT R AR AR K — B ARG A% B2 FIAR T B ot 27 Sk B AR o 398 g e A0, AR B
PR ) e i PUAE B o5 AR 2R A0 B BE S BLAE A 1) LU A9 3 K, 3R 3] 35.23% 1 53.96% , 1117 H AR T 20 AR (1) g 1t I A7 f
o7 1 S BB S A B LA A 7 8.49% 1 2.33%

ARG PSRRI 22 5 1 35, RN e /MR OR e RAR 7 6 R 1 IRAE & LU 9 e/, R R
TR O D PR < R Ao % 3 U N 3 PR, HL B AR AR R R b AR IS B N TR & (R et fif—
SRR/ IR AE RGNS BT UK, KORREAR T ARSI A 77 77, Rt B BB R BT AL B BRABFEA T BR A2 A
R AR R Ty G AT BRI R ML X A (TR AR EE SRR L 18 a e A I TIE B AR
RFRATVL S AR AR TR

KA PE AN T AR B RE R P 9 1988.39x10° J/hm? | i1 34570 FlH R #8430 BE i B0 AE 1 o B fig e
FEAE I LB 1 78.80% \21.20% . 16 F1 20 2 BE e IUAF i 7 BV RE T A7 1 LU Bl e K, AR A 8
eI BLAF 3 A K/ NI Ry 1> AR > He SR> i Herp -7 o B RE i BUAE 1 1 LU e K, 38 31 59.93% , it i o LE 45
/N A 3.93% , X 5k GRS TRES S IS 0 I AR R A 452 R R BT R R AR Sk AR
LIRS AR AR R 445 2 AR R B KNI AR R — 2, S R R BE R AT B K/ EEBGR T
YRR,

K A TE A SR R A S E N TR, SR AR AR 7 R TR AR L, — 2 A 5%
JITEL, AT b - R WS A, K VR A ST b - 9 o R | R — B VD FORG - IR R AR
FAWFSE M, 53— D7 T, 2 i A S AR PR K VR I AA R | A e A RN TR R B SRR A
MAE AR TR0 . SR, K I AR A e f A B B0 o3 TR -, B R K B P i da oy TR IUE 2 5%
45 FUMRARIE R R LR TR &, 27 a AR AR GERBAF BN 656.98%10° J/hm®, 14 a Az RKARBEA A
AT ELAA R 1.23%10% J/hm® 38/N T 24 a AE K FVE ISR S BRAA i . A2 B8 RUMRIS BR 6% 52 i g it A7 i K

s

|
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