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AEYH L 1557 h, KFRSRSS A 4212 T-m?,
AEMR 112 °C, BomfikiR-11.6 °C, &k 32 C,
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Table 1 Energy flowing density of systems

. i A\ /(MJ-hm®) i 11/(MJ-hm™)

frt AL TCHLRE  WRBhEE | B ORI WIUTRE
MI 10442  27413.1 28457.3c| 23699.7 232692 46968.9b
M2 22679 474758 49743.8a| 29071.7 14689.7 43761.4c
M3 17474 329192 34666.6b | 239574 34486.5 58443.9a
M4 12064 10260.5 11466.9¢ | 25146.8 0 25146.8d
M5 15304 101152 11645.6d| 18151.7 0 18151.7¢

H: F—FIRFEFEFRR 25 B3P < 0.05)

RAILRELEM

1) AHLEER AL .
WRBSS M BT E R A R G REE TP APl oL
fie bl R A% B A 72 ML M2 Je M3 R
REAVLRERA i S RERY L ARl H=35F
PLREALRUATR], Horhm HLAREE A 551 5 55 s 11 Y
2531%. 14.68%F1 18.15%(F 2), HHLREF AL
BIEAR, Pk, NiisE 88 A PSR )
M4 FI M5 #EC R G RE LS8 A HLRETR A 73l
SALRERY 10.52%F1 13.14%, HFEZEIFsh 1 A £,
35155 89.37%F1 80.36% , PEHHM T R VEAR/EY)
B PRI AR AN ) R EEPGER 2).

2) JCHLRER AL .

M1, M2EM3EEA P IEHLEERA b B RERY
Lt ) A X 5, 4 SR 96.33% . 95.44% FlI
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R2 RERERANGN

Table 2 Energy input structure of systems

HHLEESA/(MI-hm™) TeHLEESEA/(MI-hm %)

o AiLie THLREREA  SBARE  AHLREAAR TOHLAR/ MR
s AN I RZE RS HAIRE BA/MIhm?)  /(MIhm?) (MIhm?) B (%) fE (%)
M1 833.3 210.9 3050.4 924.4 1925.2 21513.2 1044.2¢ 27413.1¢ 28457.3¢ 3.67 96.33
M2 1977.7 290.3 5766.3 1232.7 1756.6 38720.4 2267.9a 47475.8a 49743 .8a 4.56 95.44
M3 1478.9 268.4 4477.8 794.1 1277.3 26369.9 1747.4b 32919.2b 34666.6b 5.04 94.96
M4 1078.1 128.3 1490.7 6394 0 8130.5 1206.4d 10260.5d 11466.9¢ 10.52 89.48
M5 12299 300.6 2778.7 1496.3 0 5840.2 1530.4¢ 10115.2¢ 11645.6d 13.14 86.86

[R]— B[R] - Bk 3R 25 57 | 35 (P<0.05)
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RerEHEAE—2, H¥S5EIESRENERM
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REs - BEZS MR AR T A T e, &
BEROLLEIANR ) . M1, M2}z M3 A& 5
BE 035 T M4 F M5(P < 0.05), X 5 RIVERIEY
X HA R Dk YA O (= s Ek R 4 B R
49.54%. 36.61%F1 59.01%)(FE 3). M4 Fl M5
KAV = RE 5 B TAEM = H e R/, Bt
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Table 3  Energy output structure of systems

x4 REgHETREN
Table 4 Energy input and output structure of systems

Bt %‘Z%Fﬁz‘é 'éf’i/\ﬁ% ZEUEIRE
/(MJ-hm™®) /(MJ-hm™®) =S IN
Ml 46968.9 28457.3 1.65b
M2 40124.1 497438 0.81d
M3 58443.9 34666.6 1.69b
M4 25146.8 11466.9 2.19a
M5 18151.7 11645.6 1.56¢

R B FH0AY b ) 223 HBI(MI-hm ™)
e RAEY)

M1 23699.7 23269.2 46968.9b

M2 29071.7 14689.7 40124.1¢

M3 23957.4 34486.5 58443.9a

M4 25146.8 0 25146.8d

M5 18151.7 0 18151.7¢

[F]— R [ - B3R 22 5 .35 (P < 0.05)
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Table 5 Input situation of nitrogen, phosphorous and potassium

RFIP TR e/ A NPK i/
#ist  Akghm?) (kg-hm?) (kg-hm®)

N P,Os K;O N P,0s KO N P05 KO
Ml 5.7 1.8 65 849 417 730 90.6 435 794
M2 79 25 89 1766 71.8 101.2 1845 743 110.1
M3 73 23 82 1375 443 885 1448 46.6 968
M4 35 1.1 39 486 122 244 521 133 283
M5 8.1 26 92 813 312 623 894 338 715

222 RAEATH BRI

5 FEEAEU AR i BE T, PR R
K, YNz 345, ARE/D. M2 iS4
SRR AR LT A, MS AR I
TFREWER A KFE(P < 0.05), DB RIVE S AERURI
AAEWPRG 215 b A2 EH R i I R T
7 M4 BiUT, e R L, AL
-5 M5 B FRE . 5 AR R f S AR
PG M A Y 2, UM A
J i B A DT (R 6).
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Table 6 Output situation of nitrogen, phosphorous and potassium

AL A/ AR i Y e/ LIHIPSS =d)

it (kg-hm™) (kg'hm™) (kg-hm™)

N P,0Os K,O N P,0Os KO N P,0s K,O

M1l 215 269 807 73 112 13.8  28.8c 38.1b 94.6b
M2 264 330 990 560 124 50.7 82.4a 454a 149.7a
M3 218 272 816 250 43 13.7  46.8b 31.5¢ 95.3b
M4 228 285 856 0.2 2.5 7.5 23.0d 31.0e 93.1c
M5 165 206 61.8 0.0 0.0 0.0 16.5¢ 20.6d 61.8d

[F]— R [F) - B3R 22 5 B35 (P < 0.05)
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Table 7 Profit and loss situation of nitrogen, phosphorous and potassium

A NPK it/ 43 NPK +2/

it A
Bt (kehm?) (kg'hm?) e

N P05 K,O N P,0s K,O N P05 KO

Ml 906 435 794 618 54 -151 032 088 1.19
M2 1845 743 110.1 102.1 289 -39.6 045 0.61 1.36
M3 1448 46.6 96.8 98.0 15.1 1.5 032 0.68 098
M4 521 133 283 29.0 -17.7 -648 044 233 329
M5 894 338 715 729 131 97 0.18 061 0.86
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Table 9 Income status of understory species

Rzl WAUMmM® R Rk AUIEA/GE-hm?) 4l A /(T hm?)

M1 22 82250.0 62963.5 57204.3

M2 0.5 10250.0 12466.3 6154.3

M3 0.3 2100.0 9000 4290.4

M4 1.9 0 0 0

M5 0 0 0 0
233 JEHURACK L

FEHUS RN S R IR, T4,
M1, M2, M3 K& M4 B a9 fERUEI A FIZhI A
¥ 5T M5(P < 0.05), 1 R M4 R R AERUE
PSRN, A LA 5 = o SRR
EVIFALL, M3 ST E B AR AR (R
10) 3XFREH, XA 2 A 3 A Pl
A EERRE

F 10 FEHUENKS
Table 10 Income status of Chinese prickly ash

Bz, WA/ TSR kg MUA/GEhm?) A A /(T -hm™)

Ml 4.4 4785.0 64131.2¢ 48557.7¢
M2 1.2 1540.0 77914.3a 51737.1b
M3 0.9 950.0 62118.3d 43362.6¢
M4 22 2550.0 66425.4b 52453.3a
M5 0.6 500.0 49450.5¢ 31310.4e

e =B ) B OR 22 5 i3 (P < 0.05)

5 FE X B R G E B KN A M1 >
M2 > M3 > M4 > M5, B4l AJKEHEF A M1 >
M2 > M4 > M3 > M5, X2 A M3 BB AR
M4 K1 1.37 4% o5 PR = 4% LU 518 5.7
2.0, 2.4, 3.8 2 1.6, ULEHA XTI LEE
PRI A3 221 AN i AR 350R) R 2= A A K
(M2 AT M3 B (EE 1),
2.4 HUREMEE N

MR FIRREI . PR S M IR LR & T,

®8 REMERARKR

Table 8 Value input situation of systems

Bt AT S A/GE-hm™) ‘ FEHUEAE A /(T -hm ) ‘ A AGE )
LR S i BAA Ok ] AT RE BIEA
MI 1258.1 556.6 1026.0 2840.8 2626.7 2039.7 10007.5 899.6 15573.5 18414.2d
M2 661.2 507.9 1500.0 2669.0 3660.0 2717.1 182143 1585.7 26177.1 28846.2a
M3 138.8 369.3 1001.9 1510.0 2164.1 1763.4 13740.5 1087.8 18755.7 20265.7b
M4 0.0 0.0 783.6 783.6 1289.6 23392 9962.7 380.6 13047.8 14755.6¢
M5 0.0 0.0 9272 9272 3181.3 3296.7 11332.4 329.7 18140.1 19067.3¢
W= TR 225 B3P < 0.05)
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Table 11 Value input and output status of systems

B MAEA/OThm?) S /GEhm?) A A /(T hm?) P

Ml 18414.2 127094.7 105762.0 57
M2 28846.2 90380.6 57891.5 2.0
M3 20265.7 71118.3 47653.0 2.4
M4 14755.6 66425.4 52453.3 3.6
M5 19067.3 49450.5 31310.4 1.6
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Fig.1 Comprehensive evaluation of different models

of Chinese prickly ash-crop intercropping
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Abstract: Chinese prickly ash-crop intercropping is the main cultivation way in the upper reaches of the Minjiang river. In this
system, irrational structure leads to decreases of energy and material flows, which seriously restricts the value effectiveness.
Therefore, it is necessary to optimize, screen and evaluate the different intercropping systems, as well as promote healthy farmland
ecosystem and improve the economic benefit of local farmers. In this paper, energy, material and value flows in five Chinese prickly
ash-crop intercropping systems, including Zanthoxylum bungeanum +Capsicum annuum (M1), Zanthoxylum bungeanum + Solanum
tuberosum (M2), Zanthoxylum bungeanum + Zea mays (M3), Zanthoxylum bungeanum + weed (M4) and pure Zanthoxylum
bungeanum system (MS5), in Diexi of Maoxian county in the upper reaches of the Minjiang river were comparatively analyzed using
the methods of visit and field investigation. The results were as follows: (Dagricultural productions of five intercropping systems
were in low level with relatively simple energy input structure and lower energy utilization efficiency. In addition, the proportion of
energy input by human need to be well adjusted. @The input quantities of nitrogen and phosphorus are relatively higher than
potassium. Thus, optimized potassium input should be required to assure the continuous improvement of soil fertility. @Try to avoid
intercropping crops with high stalk and nutrients demand because of lower economic benefits. @The result of comprehensive
evaluation with the membership function was M4(0.701) > M1(0.536) > M3(0.387) > M2(0.347) > M5(0.215). We can concluded
that human disturbance was an important factor affecting ecosystem structure and function. M1 system was better than others for
obtaining higher energy, material and value flows effectiveness. However, improvement and maintenance of ecosystem stability was
still to be fully considered in the future.

Key words: upper reaches of the Minjiang river; Chinese prickly ash-crop intercropping; energy flow; material flow; value flow



