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FAEY AR HEF OH AT
("W T AR P SRS TR, VI VU 3410005 ARG IS K M PR 22 B, M 510631 2 o [ b 5 K2 (3%
) BEF=ERe, 2 430074)

W E IWEAMFAK, BEAXFAARESE, 0T IFHRLEFBED S REARRE, T
H#—F R EEH I BHFE AEAAE LR REEREKE, DIEEBELE S
EEBHAFRAL ETFRIBRERABITBE UREFRY LR HME R EE
G PERA AT REA AR, ARRN. DIEA AR EF BN FHEAE
10229~ 17724 kg « km ™, N3 5 1 W b # 0, T34 & £ P58 4 4 12550 kg - km™>, 4 G )5
AR EHD Fg sl KT A A LM E AR 51656 km?, 5 A4 TR 31.1%; TR & =% 4
OB E, 2) LT A A B4R O 2223~3857 kg - km T, & B E L E Y X 5
ZRBUN M BRRIRHREN 69.3%~122.7% , % R R IFEH R FERKZRRN; HERREL S
AR BFE N 49.1%~85% , 5 RAEFBAFAFHRAERRA, 3)GEEF BN ITHER
ETWMAELRFEREA  REAARETHEEREIT O RS S A, T UEN
HAFREGBRMEWSE,

KB HAFTRE; ARG EFE RREARRE,; B

Evaluation of comprehensive potential productivity and resource utilization efficiency of Ca-
mellia oleifera in Jiangxi Province, China. WANG Xiao-jun'?, LIU Guang-xu'®, XIANG Ai-
cun', XIAO Tong'? ('School of Geography and Environmental Engineering, Gannan Normal Uni-
versity , Ganzhou 341000, Jiangxi, China; >School of Geographical Science, South China Normal
University , Guangzhou 510631, China; °Faculty of Earth Resources, China University of Geosciences
(Wuhan) , Wuhan 430074, China).

Abstract; As an area suitable for the plantation of Camellia oleifera, Jiangxi had a low degree of
development and utilization. Evaluating its potential productivity and resource utilization efficiency
could provide reference for optimizing C. oleifera planting division, increasing yield and rationally
utilizing land resources. Natural production potential of C. oleifera in Jiangxi was estimated by step-
wise revised potential attenuation method. The comprehensive potential productivity was estimated
by combined with social efficiency coefficient, with the resource utilization efficiency being evalua-
ted. There were three main results. 1) Potential productivity of C. oleifera in Jiangxi varied from
10229 to 17724 kg - km ™, which decreased from the south to the northwest, with an average poten-
tial of 12550 kg - km™>. After classification, the area with higher and highest potential productivity
reached 51656 km®, accounting for 31.1% of the total area. Among the cities, Ganzhou had the
highest potential productivity. 2) The changes of potential productivity of C. oleifera ranged from
2223 to 3857 kg + km™, with small regional difference for various levels. The resource satisfaction
rate ranged from 69.3% to 122.7% , with small regional difference. The resource utilization efficien-
cy varied from 49.1% to 85%. Regional utilization rate at all levels differed obviously. 3) The esti-
mated comprehensive potential productivity was in line with the real production of C. oleifera in

Jiangxi, and the assessed resource utilization efficiency was consistent with natural and social condi-
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tions. These results could be used as a reference for related research and policy making.

Key words: potential attenuation method; social efficiency coefficient; potential productivity;

resource utilization efficiency; Camellia oleifera.
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1) YA 4= 7= ¥ 71 ( photosynthetic potential pro-
ductivity, PPP) . 7E BUAECIR STl G BE 7% U5 A 4
BRI E AR s 77 00 HIB A )
(R HEA BE B BRI B ak U A AT B VR Y
ARER oG, BOG & A8, JeE I 5K
PSR S 1T AR

_ EQ
Y((_))—KFZ(I_C> (1)
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FNTFER 2B, K = 10000005 F N 225 280, IhRHE
WAL, —Mh 0.3~0.4, ARBF5EI F=0.3;E HIEY
FIEREFIFH R, E = 10% ; Q R A BH S5 5 = (M -
m™?) A= TR Qo W KSR s a b
WA ZE B a=14.31,6=0.585"2" ;S WHMH
Iyt Z MEE R AR, Z7=10.224 k] - ¢';C AAE
WIKR5r3%,C=0.3,

2) FeiR A ;=% 71 (light and temperature potential
productivity, LTPP ) . i B 55 52 M 05 Az 77 W 1 i
BAE ANFHED A= B A ) foca i B 2RO ] | 753
HHREAMRBORIBIE . SGIRAE W8 1 FR A 3L
EX GO /N

R1 ITHARRBIERSIRENE
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A Y(Q, T) ROGHRAE I8 15 /(T) MR EA RFR
BOTIEPREL0<f(T) <15 T\ AL T BTt 1 LA
FRIREE, Ty =31 C; T, AEW A7 s 10 T il BRI
BE,T, =10 CH 5 7 Sy Y A 6 9 8] 1 F- 35 TR
(C)o

3) A F= 35 71 (climatic potential productivity
CLimPP) . UL W S SR A G il 2 PR PR A5 e i
ARSI, FARFEK S AF T X AT 8 18 2 A9 B i 1)
PR, KA R BORE DGR A T 115 F)
SR T SRR K AT R R BT
RN W

Y(Q,T,C)=Y(Q,T) - f(W) (5)
ELO (r<E,)

fw)= 1—:]50" (E,<r<4E,) (6)
0 (r>4E,)

X Y(Q,T,C) ARG T (W) SRR AL
FEATIEREL, 0<f (W) <157 E 3 50 B K a2 Fv
EZE K (mm) ,

4) H AR A= 771 71 ( natural potential productivity,
NatPP) . i1 J& P S HA R, It Ho2 39 e
HAA WA BB )8 37 K o3 i 2844 7 U fge 2k 7
WIS DR -t R ) T A8 552 B Y A 77 RE D il o
FARAE P 0, BRST IRk SR | ol | £
B3 AT BB 75 M FH B SR BE T 5 AT
N RBEE bR, S5 AT A SR EE 0.7~0.9, 8%
54 LR AR B A SR EEER R 3 5 9, R
FAT oMK TAEE | L 3 1 2 52 W) 1 b 2% K o 2
R BAER R (L) 2458 5 MR L R

Table 1 Classification and weight of land effective coefficient indicators

£zt 1(0.7) 2(0.75) 3(0.8) 4(0.85) 5(0.9) L
Indicator Weight
13K Elevation (m) >1000 801~ 1000 <50, 51~200, 201 ~400 0.15
601~ 800 401 ~600
i B Slope (°) >25 <2 15~25 2~6 6~15 0.15
JiH Soil texture 5 e Fh 5 Fhge B 0.24
Sandy Sandy loam Clay Clay loam Loam
S BLIK  & Total organic carbon content (g + kg™") 0.41~0.75 0.76~1.09  1.1~1.45  1.46~2.41 2.42~6.74 0.23
B 25 F-38 44t Cation exchange capacity (cmol - kg™') 1~7 8~10 11~14 15~21 22~30 0.23
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BORRBIE A = DB AR A E . A
IRAE P AN AT LR BT A O
Y(Q,T,C,L)=Y(Q,T,C) - f(L) (7)

)= 3 WA, (8)

XY (Q,T,C,L) AR T (kg + km™ -
a”') of (L) HEHAAREOTIEREL0< (L) <13 W, H
5 i MRPRIAE R EGA, R L ARSI ME.,
5) 25 2 72 8 71 (comprehensive potential pro-
ductivity, CPP) . AE /" L 2 R4 AR 2
I8 WE AL RE | HLAR AL S AE N BT R B 4R
PSP MRS AR Fr b A R W OR R
PUBRAL A AT BR AR FE e N 85 B R AL TS g
TERE IE M AR BRI (£ 2) . H
N B VL P 44 N 25 [R] A1 23 B A B30 as
FR ; FIETE J7 HIER 50~ 600 m % BE 0° ~25°3
PRI bE e g i ) T B SR E 10 kmx
10 km 4% 19 e 345 215 JF %W 1 T3k 0 ~
1000 m JHJE 0° ~30° 3 Fil 33 L M B IR 2, il
b N E A R S R DS TR B N E B 1
B, 8RS b R B B R R R
FEVE TR SRR R AR, L 0.7~0.9 Z [k
53R 5 G 309% A At S AR BTy, R R
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JEENM A A 5 A AR b N 28 BRI ] 363 B 25
BRI RGE AR, PR HOR +E 2 B0V R AR
387 HARAE P WS BN ZR G A T, GGk
PR IR A RGBT A AR
Y(Q,T,C,L,5)=Y(Q,T,C,L) - f(S) (9)

f(S)=1+ 2 WA, (10)

A.Y(Q,T,C,L,S) NEEGHE W1 (kg + km™ -
a') f(S) MHLSHB AR TIE AL, 0</(S) <13 W, H
0 MR R EGA, N | N EPREIPEME.,
1.3 BER RN

VA HIBCR BV AR B P # b e A 5 7
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A FEISRI %20 AR I BT 561 4 A
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AP,=P_ -P. P.e[PPP,LTPP, ClimPP,
NatPP,CPP ,RP] (11)
Cr,=P/P_, P, e[PPP,LTPP,ClimPP,NatPP,
CPP,RP] (12)
R.=RP/P. P.e[PPP,LTPP ClimPP,NatPP,
cPP] (13)

X AP, Cr R, 53 B 2R W 1 A8 A i 0 VRS 2
R IR 2H 4 A H 2 PPP  LTPP  ClimPP  NatPP
CPP .RP 735O A DGl Ak i LG E =
WIS =, W AR T — A P
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AHRBOEAE LA R = T A SR =%
I, W2 R R KT 100% , 8 T4 T 2005, 51 A
gt 2l 2% Bt 230 2 Rk 100% 15 3], BE R
TR R T [ AR BRI R 7 5k S 14 PR
A%, HASE 7 1) 508 1A A AR I 5 06 IR AL I
JE B = BB A G 7= o RIS 264 Ot
RS HARRNZE G A U R R R AL A R
FHAR R LT SR AR 7= X 4% 688 U 1 R R AR
W BIRALA R AL, AR R B
T SRAREL T UE G V) A K i e BRI, B UR 4
A R RRBL T AR X R R AR AR
1.4 B

BEHESA ArcGIS 10.2 F-6 5 , R HZs (A4
Wrohi B , 15 5 L4 v ( Kriging ) # M3E B0HE 473 1 31
1 kmx1 km%s[i] b 38 5 & 1528 150 4 9 7=

Table 2 Classification and weight of social effective coefficient indicators

EiL7n 74 Classification A
Indicator 1(0.7) 2(0.75) 3(0.8) 4(0.85) 5(0.9) Weight
N4 % Density of population (x10% person « km™2) 0~1.37 1.38~4.01 4.02~7.47 7.48~20.01 20.02~43.00 0.35
FAL T 71 Potential planting capacity (%) 0~14 15~32 33~45 46~57 68 ~82 0.35
T¥ % 7% 1 Potential development capability (km2/1000 person) 2~272 272~431 432~590 591~782 783~1232 0.30
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7,12 F B SR W7 73943k ( Natural breaks ) %] 53t
IR E L, W73 X G2 1T ( Zonal statistics ) IRESE
TR T AR 78 e i e ) 1 ) e 4 ) A R
P oA P AebR Sy WGS_1984_UTM_Zone_50N

2 ERE5NH

2.1 MZREGEE AT

T R PH AR O i S 2R B H TE 45 R
LRl 38 W 5k B A T AR Gk e 1S
) ARA W) e 2 BB AE R T BT15 5)
LEA S R GIS SRS B & A 7 %
Tz A5G, TF 5% B R R 275 2R 72 1
HAP AR W J1 (9500 ~ 12000 kg) | B AR W S
(12001~ 13000 kg) %5 77 (13001 ~ 14500 kg) Fil
BT 11 (14501 ~ 17000 kg)4 25, HLLIHBZR T g 0007,
A X PP EEAS 8] X AE (B 1), IF AT B,
G A= B = (R 3)

MR EEE A VLV A I AT A 08 ) SRS &
) #5% m ) P s e, AL Ak, o A A
PRV ST AR A 15 K B A B S B 0 A S A G, T
A A AT 1 16372~ 18811 kg - km ™, R
o, B RER IR ., 35 P4 e A0 s b T Y v ey
M (18376 kg « km™) AR A S (16841 kg + km™)
EHFEIN 17724 kg - km (3£ 3) o JGlAE™ T
913643 ~17554 kg - km ™, &5 fie i, o5k PG A I Tl
PAH B e 9 N (16737 kg + km ™), el ¥ &
(14199 kg - km™) , 24 T 415278 kg « km ™5

®3 IIAESHBBEESEN
Table 3 Potential productivity of Camellia oleifera in cities
of Jiangxi (kg - km™)

Vi) SCEW T SBIRE ) AR AT SRATE ) SO
City PPP LTPP  ClimPP NatPP  CPP RP
JUIT. Jivjiang 17849 14761 11730 9596 11763 4967
A Jingdezhen 18024 15322 12189 10117 12470 9192
4% Shangrao 18125 15547 12403 10188 12482 9881
FiE Nanchang 18288 15693 12974 10545 12791 5746
‘H# Yichun 17500 14746 11926 9832 12045 8812
JEE Yingtan 17693 15594 12368 10085 12347 4490
PEM Fuzhou 17702 15409 12532 10319 12736 7340
Hix Xinyu 17019 14545 11836 9763 11963 8627
% I an 17550 15502 13061 10705 13206 9860
P Pingsiang 16841 14199 11604 9538 11665 9286
BN Ganzhou 18376 16737 14353 11833 14588 9428
-4 Average 17724 15278 12452 10229 12550 8693

PPP . Photosynthetic potential productivity; LTPP; Light and tempera-
ture potential productivity; ClimPP; Climatic potential productivity; Nat-
PP Natural potential productivity; CPP: Comprehensive potential pro-
ductivity; RP: Real production. T[] The same below.

TR AR S U R = P AR R TR B it
JE BB AR BT A P LR
W WY W, R AR I T 7R 10753 ~ 15580
kg - km™ BRI B , W00 J0 A AR T Y (B e
g M (14353 kg - km?), AKX K £ (11604
kg - km™) , WAHLIT(11730 kg - km™?) , 2245 V15
h 12452 kg - km ™ TROK AR 2V 28 R IR 8 FE
1S AUt | S A AN e A E e A= e =
W2 ABTT A 1 AR AL VIR D W
SR P JIE 7948 ~ 13329 kg - km™ B E fi s , B
VYIRS T B A = S %M (11833 kg » km™) | f
XA £ (9538 kg + km™), WAK N JLIT (9596
kg - km™) , 28 FH4 K 10299 kg - km ™2 ; 1 Tk
YeRE B A B B R S T4 B 4 - bR AR
FE XS 22 580N, B B+ R OB T S
BRI ES AR S, A B TE
9772~16526 kg + km ™, EERG e iy, #x PG LA Tl 1Y
18 fi 25 4 %% M (14588 kg - km™?) , J X 7 £
(11655 kg « km™) ,IRAL K JLIL (11763 kg -+ km™)
BN 12550 ke - km 5 BTN DGR JLES
J7Z 6 R b D, MR RO R 5 A0
o KB R AL S R ECERAC R
15 BT AR Az 7 v 0 A 5 AL D PH I R 8 R
Bl

AT 1 2R R, B T X TE R 28664
km® (5 17.3% 58508 1 X 22992 km?, /i L
13.9% , AT 1 IX AL 79538 km?, i L 47.9% , 1%
I IX L 34738 km?, (7 1 20.9% , TR )
R A RN B A SR N B
GO SR BT A BAR AR B K )
AW S HIJUL, BS54 A 2 A4
RV A5G 7 5 i A5 0 w7 2 A w5
(9428 kg - km™) 7 % (9860 kg - km™) il I ¢
(9881 kg - km™), % @ 7 & A 5t 7 HH (9192
kg - km ) P £ (9286 kg - km?) , AL & A 4
M (7340 kg - km™) JBIAR (8627 kg « km™) FIHF
(8812 kg - krn_z) ,1&?;@}%{%(4490 kg - km_z) N
JUIT.(4967 kg « km™) FIFG & (5746 kg - km™) | &
K 5 i R —3
2.2 BEFERHMAS AR R R R

BRI A A A1 2 A B B e T DX I R
4. i GIS e iR A 15 2 45 T 4% P A 7 Tk
NEER S5 2014—2016 AESLprRea s R (11) ~
(12) LB BRI R AT A K i R R 15 3
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Fig.1 Potential productivity of Camellia oleifera in Jiangxi.

a) B =W 1 Photosynthetic potential productivity, PPP; b) YA J1 Light and temperature potential productivity, LTPP; ¢) S5 =
71 Climatic potential productivity, CimPP; d) H#k4: /=% 77 Natural potential productivity, NatPP; e) Zi& 4= F1 Comprehensive potential pro-
ductivity, CPP; f) ZEAE7 W71 (434%) CPP-based on classification; g) 54257 J1 (471X) CPP-based on zones; h) SZFRi™ it Real production,

RP.

YLV A5 T A A7 11 0 A8 A R e i 2

VPG A 2R 77 0 ) AR Ak i SR RS E (3R
4) G A A 1 IR 25 S N, el 38 A
Wk 2223 ~ 3857 kg - km™>, i gl i AR R N
1639~3088 kg - km™, fe/NEEM A2 LT, K
Iy AR AR IR O 2384 ~ 3226 kg - km 7, fe /N R
M e RO TR, b R A AR R S 2072 ~ 2520
kg « km™, S/ MESEE SRR . AN
R4 IESTHZFESENTHE

Table 4 Variation of Camellia oleifera potential productivi-
ty in cities of Jiangxi (kg - km™?)

AR N 2127 ~2755 kg - km™2 HR/NEFES KR
HM PR TE AR IR A 2379 ~ 7857 kg - km™?, fi%
AINEM S BRIE ST, 25 B8 1A 1) X 3 2%
S 5EIT BB 2 B3 A0 22 5 A O, Bk L BT
A USRS A R, IF R B S %

TLPGIM A AR 7= B B8 T L R AR i (£ 5)
G R X 3 25 SN, B R
69.3% ~122.7% , W J& % B B AR iR o % 2 8
%5 IASTREETENNEEREE

Table 5 Resource satisfaction rate of Camellia oleifera
potential productivity in cities of Jiangxi ( %)

Vi) ot K +ih i I
City R WG M mnE i
Decrement Decrement Decrement Increment Decrement
of heat  of moisture  of land  of society of reality

Vi) ot KA +ih 4 P5E
City WEE  HEFE  HER  WER O WEX
Satisfaction Satisfaction Satisfaction Satisfaction Satisfaction
of heat  of moisture  of land  of society  of reality

JULIT. Jivjiang 3088 3031 2134 2167 6796
A Jingdezhen 2702 3133 2072 2353 3278
_F-4% Shangrao 2578 3144 215 2294 2601
55 Nanchang 2595 2719 2429 2246 7045
H# Yichun 2754 2820 2094 2213 3233
JEE Yingtan 2099 3226 2283 2262 7857
M Fuzhou 2293 2877 213 2417 5396
A Xinyu 2474 2709 2073 2200 3336
FL Ji an 2048 2441 2356 2501 3346
P % Pingxiang 2642 2595 2066 2127 2379
# M Ganzhou 1639 2384 2520 2755 5160

Ty Average 2446 2826 2223 2321 3857

JUIT. Jiujiang 82.7 79.5 81.8 122.6 022
S5 Jingdezhen  85.0 79.6 83.0 123.3 73.7
_E1¢ Shangrao 85.8 79.8 82.1 1225 79.2
55 Nanchang 85.8 82.7 81.3 1213 44.9
H# Yichun 84.3 80.9 82.4 1225 73.2
JEE Yingtan 88.1 79.3 81.5 122.4 36.4
M Fuzhou 87.1 81.3 82.3 123.4 57.6
A% Xinyu 85.5 81.4 82.5 1225 72.1
FEJi" an 88.3 84.3 82.0 123.4 74.7
% Pingxiang 84.3 81.7 82.2 122.3 79.6
#M Ganzhou 91.1 85.8 82.4 1233 64.6
- Average 86.2 81.5 82.2 122.7 69.3




434 TN VUG AR SRS W S BRI RCR VAl 1181

(407.8%) i 752 (452.6%) , 248 W J ZF- 3
SRR 441.8%, I e R AME N 82.7% ~
91.1% , AR UL e 2B M, 7K 436 e A8
4 79.3% ~85.8% , T AR & TR e 2w . b
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Fig.2 Climate suitability (a), oil content (b), planting suitability (¢) and suitable planting divisions (d) of Camellia oleifera in

Jiangxi.
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