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Factors influencing the productivity of three Eucalyptus plantation areas in China

PAN Jiawen, LIN Na, HE Qian, SU Yan, LI Jiyue”
College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China

Abstract: Understanding the main factors that affect the productivity of Eucalyptus plantations is important for promoting
productivity. To this end, we collected density, age, altitude, mean annual temperature mean annual precipitation, and
tree biomass data from Eucalyptus plantations in the three Eucalyptus plantation areas in China, which are Guangdong
Province, Guangxi Province, and Yunnan Province. Principal component analysis and mixed-effects modeling were then
used to explore the influences of various factors on the productivity of the Fucalypius plantations. Mean annual temperature ,
mean annual precipitation, age, altitude and density were the main factors that affected the biomass of Eucalyptus
plantations in the three provinces which mean annual precipitation ( P<0.01), forest age, and density (P<0.05) had
significant effects, due to the three provinces were located in a subtropical region. The temperature of all three areas is
suitable for Eucalyptus growth. However, the areas are also subject to distinct dry and wet seasons, which means that the
distribution of precipitation is uneven, both spatially and temporally, which subsequently causes significant differences in
the Eucalyptus biomass of the three provinces. Therefore, mean annual precipitation is a key factor in Eucalyptus biomass in

China.
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EL A Ay HH RN T o 7 A s M b IR SR AR S5k 22— 2015 4, St R N TR e i AR L 20 28 il
T 2000 J3 hm?*, (5t TARAE ALY 15 % At BG4 A A TAREEBEAY 18000 J7 m* A4t ( &4
ARFNLRHH) KRR M T RERAM LR B K T7 . #1E 2013 4, Tk E R A TARIE B R 450 75 hm® ' 31
Elihi J 17 AT HLX ,600 245 (), FEER T K )19 W =/ RS A AT R
BRRAE , A0 T IREAM TR & R IEAM LT Z R HEm T 2B, A IRATH R TE RIAES
LTI sy GRS

UEAESRe , Ky e Skl N TbR, R T R L 44 9 Wi, (HL 55 B0 V8 A5 e N TR J 4 i 1) [ A
Lt , TR N TARA = 1435 )5 . PARSE Bom AR5 25 BEAE 1200—1700 #&/hm* B, T 75 6.2 a 2B LA
AT TR ZAEY R ATES] 142.60 vVhm*®' | KFT700 6 a AR EMA TS AR ZAEYE 136.05 t/hm* ;1
7 4.8 a B AN THIEARZEY =R 114.1 vh " RFIAR S a BN A THRTEAZ AP 88.67 v/
hm? "V SRR 8 a LM A TR A)Z AW i nl k5] 153.04 v/hm ™ Wi PG 8 a AR N THRTFARZ AL
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A FE S BRI R A, SR B P AR T ST AR L RS KR AR R AR T
20 b Y TR R MR 2RO X R N MR B i R AR R T R
A5G 000 PR XA At N MR A B i A A 7 D35 i i o 4
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GOk, XN R TR SEAE AR A AR S R A 77 0 SR N TR B2 228 5 A AR LR 22 1Y
RIS | ST N TR T R L2405

1 ARMREERSHARTGE

1.1 5T XA

I ZRANET 109°39'—117°19'E 20°13'—25°31'N Z [a] SRk XS IR 5, H R 2| & 1k
WX, 2B EFHSIR 21.8°C AR K& 1789.3 mm, 4F V-2 IR /0 5 1 i LA, 4F K &40 A
AB BREPOAT, JTRE SRR, AR FEAR A R BT, SRR N TARRT ik
) 136 J7 hm® 7 i e BRAKHE ALY 13.3%

IV A IA AL T 104°26'—112°04" E . 20°54'—26°24" N 22 [f], J& h  jg WG 2R KA, 4 KART
B 20.7°C AR K i 1542.5 mm, AEREKE A B R L2 VA RS . TP HLX H IR
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Table 1 Basic situation of Eucalyptus plantations in three provinces ( area)

AR C

AEREK L/ mm

X BH4/m ARl SCHk
Area Altitude Agrotype Mean annual MCaI'l e.mn'ual Literature
temperature precipitation
IR T 80—220.8 HELTHE 41 23.1 1500—1567 [12,42-46]
fr3c — it 218 23.5 1600—1900 [47-48]
IR — — 23.1 1567 [49-50]
BT — — 22.9 1600—1900 [51-52]
EN 0—700 ipAR: 21.5 1502.4 [53]
REE 100—400 pinaR: 21.8 1790 [54]
T — — 21 1600 [55]
i} MFIF 120—150 piaR: ] 22.1 1200 [56-57]
TH — iNAR: 21.9 1500 [58]
T — piNAR: 21.8—22.0 1200—1500 [10,59-60]
T PE AR R 30—150 piRAR: 21.5—22.0 1300—1800 [14]
it — Eag: 22.9 1670 [61]
TR 200 piNAR: 21.8 1200—1500 [62]
RITH 100—400 TRETHE 21.2—22.3 1100—1300 [32,63-66 ]
B 200 it 18 22.0 2076 [67]
M — 21 4% 20.8 1314 [68]
RIE 1800—2382 WARME S0 5% 15.7 800—1000 [69]
= e o 2 I 1502—1773 — 15.7—17.3 836—1178 [70]
SRS 1422—1700 iFAR: B4R &3 18.0—20.0 1597.80 [71]
W] — — 14.5 1035 [72]
EARC NSl — — 16.3—17.6 1100—2780 [73]

13 Bl SR

MRIEABIFEWCER BN 3 A8 (X)) YRS TORE, IR Bt 48 LN MR 228 Sy 2 B0 R g Al e DX 1940 AH DG B8l
M TR AP R NGRS, AR bR R B RS SE | AN S ZEAF TS B HR MR 8 AF
Al VAR P K X R N TARTR A2 AR A2, DRIk, AR SO0 B 3R ) 508l Bk 47 400 A0 i e A4 0
MG, 1K 3 A48 AR N TR AR X 56 U] — B 7—10 4F | TASBFFE e £ MRS 1 1—7 4F A= i Bl
Mo BRI RERT , ARTFE LB BEAE 1200—2200 #R/hm? 1 il 9 B0 RICHE | % DASE B A0 o2 85 32 RE bR Ay
HIS SR Bl T & 58, SRR AT TR £ 1) TR — O o 2L el 21858, IRk , A
WP AN, PR AR R L TARES S 2 —FUR L, B2 E AT AL , bR 1—2 4R 5 R4 7 — UGB L, it
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Table 2 The biomass of Eucalyptus plantations at age 5-year

AR/ C HEFEK A/ mm WRATEE S/ (MR/hm?) e/ a At/ (Vhm? )
Mean annual temperature Mean annual precipitation Density Age Biomass
21.8 1350 1332 5 125.33
23.1 1567 1333 5 66.52
23.1 1567 1333 5 72.55
23.1 1567 1333 5 88.67
23.1 1567 1389 5 121.72
23.1 1567 1444 5 89.51
23.1 1567 1500 5 81.72
23.1 1567 1556 5 95.50
23.1 1567 1611 5 122.50
23.1 1567 1611 5 56.47
21.8 1350 1450 5 120.10
21.8 1350 1455 5 132.75
15.7 900 2000 5 73.48
21.8 1600 1280 5 94.15
22.9 1750 2175 5 77.13
22.9 1750 2175 5 80.03

R3 6aERMATHEYNE

Table 3 The biomass of Eucalyptus plantations at age 6-year

TR/ C AEFA K/ mm WA FEE/ (Fk/hm? ) i /a R/ (Vhm?)
Mean annual temperature Mean annual precipitation Density Age Biomass
23.1 1567 1706 6 149.34
23.1 1567 1743 6 144.30
15.7 900 1800 6 96.00
23.1 1567 1854 6 148.40
23.1 1567 1928 6 161.66
23.1 1567 1928 6 203.10
23.1 1567 1965 6 183.60
20.8 1314 1314 6 74.65
23.1 1567 2114 6 124.14
23.1 1567 2151 6 145.10
20.8 1314 1429 6 79.95
20.8 1314 1666 6 79.39
21.8 1350 1425 6 136.05
23.1 1567 1558 6 118.19
21.8 1790 1454 6 73.17
23.1 1567 2151 6 159.02
23.1 1567 2151 6 147.52

MFE 2 A 3 AT LAE i SRS 23.1°C  AERK 0 1567 mm B, BR5325 B8 1300—1500 #£/hm? [
5 a A N TARA Y8 K 87.79 v/hm® /N T2 FE A 1500—1800 #k/hm” FIHK 0 4: ¥ He 89.04 t/hm? ; 244E 1R
H 21.8°C AFRFEIK BN 1350 mm B, MRA325 BE R 1300 BR/hm* 19 5 a AERER N TARAE SR 125.33 t/hm®, /N F
B R 1400 R/ hm® MRS AE P 126.43 v/hm®, RIEATRIA0A5 ) AR I3 AR [ K &2 RIS AH 48 B, MRy
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AR 1300—2200 #&/hm* JE P, A 4 58 Bl A AR 2 B A3 I 3G, A, ARSI AR R K R S %
FEAR AR, R A ) it Bt MRS A3 Tn 8 AN, S AR IR R 23.1°C AR K =R 1567 mm , PR32 K
1500—1800 Fk/hm’ i, 6 4F A= (R N TR A P15 R 149.34 v/hm’ 838 K F 5 a A= R BN T AR AR 9 5
122.50 v/hm*, X 5HEFE S5 A RF A5 RO A5 TS AR ), BIAK 2 A 0 e 2 Bl 25 MRS A 38 S T s
1.4 Bk

H- 0 1 1 B ) Excel 2010 X ILHFATREBE AL 9 R 3.3.3 SR T A W it 5 455 W R R 19 32 AL 43
ST R A BB AT

2 EREH

2.1 FRE 3 AR A T AR X5 M PR 2R 1) 32 50343 B AR A5 B 0 #r

)32k R N e O 5 A SR B S K L ) 6 T 1 S T N = YA S 4 ) (= S5 W oV
A% 4 FE 1 s AR R AERRK S RS TRRIAR S B YRS X 3 AN (X)) AR N TR i i
FENZ o R AR K AR AR 8 B 0 R A BT E 5302 0.98 ,0.99 . -0.36 Fi10.46, MK 5
AIE B 5 AN 3R 25 A AR A AT, 45 B 0 R AR R K AR N TR A 2 R R i B (P<
0.01) , BRUE FIMR 53285 B X R T AR A= P i 520 i 3% (P<0.05) .

T4 HEINENAINMERZWERHERSAHER

Table 4 The principal component analysis of the influencing factors of three Eucalyptus Plantation areas in China

T M T2 || KT ERA 1 EMS2
Factors Factor 1 Factor 2 Factors Factor 1 Factor 2
AR Altitude 0.98 — M3 Density 0.46 —
AE[% /K Mean annual precipitation — 0.99 M Age — —
AEHJYE Mean annual temperature -0.36 —

x5 HEINEMAIAMERZWNERESEEDN
Table 5 The mix-effects models of the influence factors of the three Eucalyptus plantation China

AT brifEiR FI

Factors Standard error Degree of freedom ! P
4K Mean annual precipitation 0.2186 98 -2.9323 0.0042 **
4343 Mean annual temperature 17.598 98 -0.1028 0.9183
it Age 15.2679 98 2.1420 0.0347"
MRAYEE Density 0.2588 98 2.5470 0.0124"
MR Altitude 0.1437 98 0.2535 0.8004

* FER I EPEAE(P<0.05) , * * FmM i Z P X (P<0.01)

2.2 ARRPRIAR SR AR N AR AR e B R R

MG LGB 0RO 2R P = B4 (X)) B9 , 4 2 R AP 3 ok A (E
GORE, BURH ] 5 5 1981—2010 45 3 M HBIX A P2l ALH FEK B4R 3 20 LN 2 i

M 2 AT ) AR B A S8 AR 3 B i R B4R i e 3—9 10 A 2 2 A Bk
R e A BRI ZESFEOR, TR ERERTE 4—9 H AT MK il Z Ay, Bt
A, TR A RGR IR AR EBREK LV R 2 . o REK ST, TR K R AR e 5—9
Ho BWEEN, amAE B & 3 Rk R b s, oK B4R oy BOR Y F2 e 9 i TR
BN =0 N NG 82 8 W R 1 A IR ] 0 NG o i N R =19 - R o R T S R B B
P BE YA, K I o A AR AN 2
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Fig.2 Monthly mean temperature and precipitation in

B1 BXWERNERSSINERE
Fig.1 The result diagram of the principal component analysis of

the influencing factors
Guangdong, Guangxi, Yunnan during 1981—2010 years
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(1) AEXRRAAE K B R 78 amiX 3 N8 (X)) Hef N THMAEY & EZ RN R, A
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PrER O &
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