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Emergy comparative analysis of different agroforestry models in
purple soil area:a case study in pear tree-crop Intercropping
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Abstract: [Objective] This study was to make a comparative analysis of structure and function charac-
teristics and ecological and economic benefits on different agroforestry models in purple soil area. [Method]
The agroforestry ecosystem,formed by pear forest and different crops planted under the local forest ,was
taken as the research objective. Emergy analysis method was used to compare the emergy input and output
of pear-rapeseed-corn system (model 1), pear-rapeseed-peanut system (model 2), pear-wheat-corn system
(model 3) and pear-wheat-sweet potato system (model 4). [Result] The results showed that the energy in-
put structure in four agroforestry models were similar. The investment of nonrenewable emergy took a
main proportion in the systems. The human labor emergy and the fertilizer emergy played dominant roles.
The pear-rapeseed-corn system (model 1) had the highest production efficiency.the most advantageous in
price-competition,and the most powerful self-development. The pear-wheat-sweet potato system (model 4)
had the lowest renewable resource utilization, the smallest environment load ratio and the biggest emergy

sustainable indices. The net emergy yield ratio and emergy self-support ratio of the pear-rapeseed-peanut
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system (model 2) were close to the pear-wheat-corn system (model 3). However, the pear-rapeseed-peanut

system (model 2) had higher development potential because of its lower environment pressure. [Conclu-

sion)] The science and technology level of the agroforestry ecosystem in purple soil area was lower. The in-

put of the organic manure should be raised. The pear-rapeseed-corn system (model 1) was the best model

at present and the pear-wheat-sweet potato system (model 4) was the most potential model for develop-

ment.

Key words: purple soil;agroforestry;model; emergy comparative analysis
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Table 1 Energy input and output of four agroforestry models in purple soil area
figtm /] R G i / KPHAEME /(X 10" sej)
i H Energy (sej+j b Solar emergy
Item Emergy tran
M1 M2 M3 M4 . M1 M2 M3 M4
sformity
AR A AR RO AR (A (RE)
Renewable resource input
1 KFH#R 4T AE Solar energy 4.45X 10" 4,45X 10" 4.45X 10" 4, 45X 10" 1 0.04 0.04 0.04 0.04
2 Wi K5 i 2.70X107 2.70X107 2.70X107 2.70X107 8.89X10°% 2.40 2.40 2.40 2.40
Rainfall potential energy : : : : : . . . :
5 2 o
;f’?ﬂ?i#ﬁ;ﬁ;ml energy 2.72X10°  2.72X10°  2.72X10°  2,72X10° 1.82X 10" 4,94 494 494 4.94
/Nt (3) Total 4.94 4.94 4.94 4.94
A 5H A HLEE A % A (RS)
Renewable organic emergy input
4 3% 73 Human labor 2.41X108 2.62X108 2.41X108 3.14 X108 3.80X10° 9.15 9.94 9.15 11.93
5 & 77 Animal work 1.61X10°% 1.61X10°% 1.61X 108 1.61X108 1.46X10° 2.35 2.35 2.35 2.35
6 Fj 7 Seeds 5.17X107 3.18X10°% 1. 86X 108 2.73X108 2.00X10° 1.03 6.35 3.82 5.46
7 A HLIE * Organic manure 2.24X106 2.24X106 2.24X108 2.24X106 2.70X106 0. 60 0. 60 0. 60 0. 60
/N (4~T7) Total 13.13 19.25 15.82 20.34
A HHT H AR IR AR (A A (NE)
Non-renewable source input
2 B 0 G ,

i‘ff)’ijffs{?iﬁffgﬁ; 4.96 X108 4.96 X108 4.96X108 4,96X108 6.25X10* 3. 10 3. 10 3. 10 3. 10
/N (8) Total 3.10  3.10 3.10 3.10
ANTT T Tl i B RE A A (NS)
Purchased supplemental emergy input
9 % HE * Nitrogen fertilizer 6.83Xx10* 6.73X10* 6.83Xx10* 6.60X10* 3.80X10? 25.95 25.56 25.95 25.08
10 #: B * Phosphate fertilizer 1. 96 X 10* 1.96X10* 2.10X10* 2.10X10* 3.90X10° 7.64 7.64 8.19 8.19
11 4P * Potassium fertilizer 3.00X 103 3.00X 103 3.00X10* 9.00X10°% 1.10X10° 0.33 0.33 0.33 0.99
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e ft/] Bt i e/ KHTRE(EL/ X 107 s
i { Energy (sej+j D Solar emergy
Item Emergy tran
M1 M2 M3 M4 sformity M1 M2 M3 M4

12 4¢ 24 * Pesticide 1.25X10° 1.15X10° 1.06X10° 1.06X10° 1. 60X 10° 0.20 0.18 0.17 0.17
/N (9~12) Total 34.13 33.71 34.64 34.43
g haeE (D)
Emergy output
13 3% Rapeseeds 3.29X107 3.29X10° — - 8.60X104 28.34 28.34 - -
14 £k Corn 5.95X10°7 — 5.95X10° - 2.70X10* 16. 06 - 16. 06 -
15 &4 Peanut — 1.94X10° — — 8. 60X 10" — 16. 69 — —
16 /NF Wheat — - 4.10X10°  4.10X10° 6.80X10* — — 27.87 27.87
17 H % Sweet potato — — — 3.43X10° 2.70X10" — — — 9.25
18 %4 Pear 1. 85X 10° 1. 85X 10° 1. 85X 10° 1. 85X 10° 5.30X10° 98.13 98.13 98.13 98.13

/It (13~18) Total

142.53 143.16 142.06 135.25

TE AR " IRUR B 19 A2 g, K FH RE 1 e e R B SR sei/ g

Note: The original data unit of” * "is“g”,the emergy transformity unit of “ % ”is“sej/g”.
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Table 2 Emergy input comparison of four agroforestry models in purple soil area
— —
H #ik A M1 M2 M3 M4
Item Expression
W HOHRE{E /(X 10" sej) Renewable emergy R=RE-+RS 18.07 24.19 20.76 25.28
AR FEHRE(E /(X 10 sej ) Non-renewable emergy N=NE-+NS 37.23 36. 81 37.74 37.53
B AREME /(X 10" sej) Total emergy input T=R+N 55. 30 61.00 58.50 62. 81
- ok / B4 L ab /0
Cry ST g/ S B A BBAED /2% R/T 32.68 39. 66 35. 49 10. 25
Renewable emergy/total emergy input
. K 5 3 A (i P ) /O
ol ST 1 28 VIR e/ T ST RE D) / 20 RE/R 27. 34 20. 42 23.80 19. 54
Renewable resource emergy/renewable emergy
o Py b a5y o
ol ST 47 BLAB L/ ol SR g D/ 26 RS/R 72. 66 79.58 76. 20 80. 46
Renewable organic emergy /renewable emergy
gy B i A LA ) / }
(”JJ”L{E/HE*ME?L””E)' % . — 69. 69 51. 64 57. 84 58. 65
Human labor emergy/renewable organic emergy
N i .\ fig I\T,l\ fie // 9 / 5
AT SRTREARL BB B /0 N/T 67. 32 60. 34 64. 51 59.75
Non-renewable emergy/total emergy input
ST S P AR U E Gl NN /0
CA LT A 8K 9% IR BB A/ AN n] TR BE (D / %6 NE/N 8.33 8. 42 8. 21 8. 26
Non-renewable source emergy/non-renewable emergy
ST Y N T /0,
COR RTS8 357 T i B B A/ AS W BT R D / 6 NS/N 91. 67 91.58 91.79 91.74
Purchased supplemental emergy/ non-renewable emergy
& S 3 & /0
R MR (/% T S5 T AL B R D / % - o oot ses eoel

Fertilizer emergy/purchased supplemental emergy
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Table 3 Emergy indices of four agroforestry models in purple soil area

oy PEwy
Erizgjﬁijﬁex E)?Erlfj?on Ml M2 M3 M1
HREE PE R (EYR) Net emergy yield ratio Y/(RS+NS) 3.02 2.70 2.82 2.47
BE(E % % (EIR) Emergy investment ratio (RS+NS)/(RE+NE) 5.88 6.59 6.28 6.81
HEAH [ %4 % (ESR) Emergy self-support ratio (RE+NE)/T 0.145 0.132 0.137 0.128
B 45 % (ELR) Environment load ratio (NE+NS)/(RE+RS) 2.06 1.52 1.82 1.48
fE 1B T 5 S5 15 45 (ESD Emergy sustainable indices EYR/ELR 1. 46 1.78 1.55 1. 66
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