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Abstract: [ Objectives ] Irrigation agricultural area in He-xi Oasis, Gansu Province, is one of the important
commercial maize production base in China. Study on the effects of different fertilization patterns on soil fertility
and crop yield will provide a scientific basis for high efficient and sustainable agricultural production in the
area. [ Methods ] A long-term field experiment (1988—2009) under the base of application of P,O, 150 kg/hm’,
except control, was conducted in irrigated desert soil. The 13 treatments included single application of farmyard
manure 120 t/hm*(M), green manure 45 t/hm’ (G), straw 10.5 t/hm* (S), N fertilizer 375 kg/hm® (N) and their
combined application with each other as: 1/2MN, 1/2GN, 1/2SN, 1/2MG, 1/2MS, 1/2GS and 1/3MGN, 1/3MSN
and 1/4MGSN. The soil organic carbon and available nutrient contents and the main soil enzyme activities were
determined. Principle components analysis, cluster analysis and cost and economic returns were used to evaluate
the soil quality and economic returns of different fertilization treatments. [ Results ] Long term treatments of
CK, N, NG, NS caused soil available K deficiency, and the corresponding decease was 16.59%, 39.37%,
25.04% and 23.31%, compared to those in 1988. The single application of M, G, and S or combined application
with N could increase the contents of soil available N, soil available P, soil available K and soil organic matter
(SOM) and soil enzyme activities (invertase, urease, alkaline phosphatase and catalase), and the contents of soil
available N, P, K and SOM were in order of combined organic fertilizer application in high quantity > the
combined application of low quantity organic fertilizer with low N > single N > CK. The single G or GN could
increase the activities of invertase and urease, and the treatments of M, G and MN, GN could increase activities
of alkaline phosphatase. The PCA and clustering analyses showed that the 13 fertilizer treatments can be
divided into four categories according to the quality of soil: the first one was the high quantity organic
fertilization including M, G and MG, the second one was the combined application of organic manure and N
fertilizer including MN, MSN, MGN, GN, MS and MSGN, the third one was N, SN and S, and the last one was
CK. Compared to CK, all the fertilization treatments could significantly improve crop yields, the crop yields
were increased by 12.21%-235.4%, and the fertilizer contribution rates were in a range from 10.89% to
70.18%. The order of the crop yields was N > G > M > S, and the order of the crop yields was GN > MN >
MSN > MGN > MG > SN > MSGN > MS. The organic fertilizer combined with application N fertilizer could
obtain high yields. The cost and economic returns analysis showed that the single application of N fertilizer or
organic fertilizer combined with N fertilizer could increase the net income. [ Conclusions ] Through the
analysis and comparison, single application of farmyard, straw and green manure needs huge amount of input to
keep soil fertility and a certain level of yield in the long run, the cost is high and economic benefit is low as a
result. Therefore, the combined application of suitable amount of nitrogen fertilizer with organic materials is
recommended for the increase of the crop yields and economic efficiency, ameliorate soil health and improve soil
ecological environment.

Key words: long term fertilization; soil nutrient; enzyme activities; principal components analysis;
clustering analysis; crop yield
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5 My HON R T s A (38°37 N,
102°40'E), ik 1504 m, JCREM 150 d Z247, 4ER%
W 150 mm, 4EZ8%& i 2021 mm, 4EFHSE A
7.7°C, HEEE% 3023 h, 10°C B4 SR N
3016°C, 4EKBHARSE M 140~158 kl/em?, W5
>10°C A BFRIR N 1350°C . Atk 38 7 K Y
MR, REANREEL, 1988 4 3 H L5 mr
0—20 cm BFZ LHESHT, AV EN 16.35 g/kg,
pH{E K 8.8, #HZLHEA N 1.1 g/kg, &8N 1.5
g/kg, BfRAN 64.4 mg/kg, RN 13.1 mg/kg,
AR 180.0 mg/kg, TIEATE 1.4 g/em’, FLKE
47.8%.
1.2 R

ARG 1R T 19884F, /NMXTH AR 30.01 m?, Jifi
AL (P,O;5) 150 kg/hm? /ESENE, ZE oA 21
A FTRACH AL ] 2 BBl 2 (4R2%), PR &
BHONAEMLR 29.1 g/kg, &4 1.5 g/kg, £ 0.88
g/kg, AW 60.3 mg/kg, HREN 1293 mg/kg; ZRAE
W EBI G, BEREE 2R 1.90 g/kg, £BE 0.34
g/kg, 2P 2.42 g/kg; FEFA/NERF (TN EH
0.45 g/kg), RIE. LIE . FEFH2ET G, N
KIRZ, 1/4 FE/NZREF BTG, 3/4 76 F R
KB E i AE oK, AU IE 7 R ) 5
(45 R Y — 3 IR THBENL XS], 2Rk
13 MR, 43508 1) ARHEHE (CK); 2) REME 120
t/hm> (M); 3) £fAE 45 t/hm*(G); 4) F5FF 10.5 t/hm?
(S); 5) AJE 375 kg/hm® (N); 6) ARHE 60 t/hm? + LEAE
22.5 t/hm’ (1/2MG); 7) A8 60 t/hm? + F5FF 5.25 t/hm?
(1/2MS); 8) K%L 60 t/hm> + & JE 187.5 kg/hm?

(1/2MN); 9) I 22.5 t/hm® + &I 187.5 kg/hm’

(1/2GN); 10) F5FF 5.25 t/hm*> + & B 187.5 kg/hm?
(1/2SN); 11N 40 t/hm? + Z4E 15 t/hm® + &I

124.5 kg/hm? (1/3MGN); 12) fAE 40 t/hm? + F5FF
3495 kg/hm? + AJIE 124.5 kg/hm? (1/3MSN);  13) R/
30 t/hm? + FEFF 2625 kg/hm? + Z#E 11.25 t/hm? + EUE
94.5 kg/hm? (1/4MGSN).,
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MR, R TR AR &b BE R 4 A ML S R
17.98~25.73 g/kg Z 0] (% 1), itk + 5641
B e T CK. Hr, FifbIEIN)AHEF AL CK
B, EARANUEE . AHLAEAE AR ), AL
e R AR 22.26%~48.93%, M. G. S Z[A%R
NG S AL T T D R it Ak B ML 7 A CK
HEAE 14.40%~39.82% Z[A], Hi 1/2MN 4b B 5
1/2GN. 1/2SN $#& & 3 . = Fh LA b el 122 P it 4k 2
(1/3MGN, 1/4AMGSN . 1/3MSN) 34 BT & H 4%
CK HHEAE 27.64%~43.10%., A HUAC I8 e it 5 4
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PUB Lk, AR RESARE, AVRE
B EEIE A M > 1/2MN > N > CK, G >
12GN>N>CK, S>1/2SN>N>CK, HHAHLE
RN ERA VUL > W EA VUL + B EN > N >
CK.

2.1.2 ANt B 75 2O 3 ma A A B m A sg e A
W, 5 AT AL P A IR AR A S i B = T CK,
E 75.83~106.20 mg/kg Z[H (K 1), AHULHEES
NACHEI REde m T A & . Pt T, +
SR A S N R T A AUIC A, felf Al &
HAPERIAN G, M BERT S, N, B CK HiE7E
15.11%~40.05%; 4 79 okt P it Ak P - S8 ek it 2 75
ER/NVELEE 5 LI B S AR, R ST
CK, HIIEN 14.80%~39.22%, =Fh LA FA WAL
HALEALFE(1/3MGN ., 1/4MGSN | 1/3MSN)Biifif % &
B CK HIETE 28.64%~34.11%, G>1/2GN >N >
CK, M>1/2MN>N>CK, G5 M fE & hn + 1%
B R, AT RN IR S L ] R R i - 4
B R B i IR A S BN hm A LE >
A UL + 98 N> N> CK.

2.1.3 Al AE 7 =0 A R0k S A AR
Jit JE A BT A A A R AR YU Ry 8.92~
36.00 mg/kg, ¥JET CK. FR THiNAREE, CK 4b#

T A R i T A B, B
1 13.1 mg/kg FFET 31.19%, PiBI7EBEA MBSt
AREOLT , TR TS N, NG
ATLAE W, Hti M. S, G. N AR+ 5986 8o &
A CK WIRTE 60.31%~303.59%, Hii A A 6E .35
BN A AR A 5 TR TR T Ak 3 A A
wHET CK; = &L A
1/AMGSN ., 1/3MSN. 1/3MGN {1 + 3Em fift & & =55
CKIEIE /N 158.30% . 167.71% F 164.35%, W
P AL | R FE S Rk 0 X R 2 4 o - A R
Frat, 5 HE IR R AE B RN A R
i, A MUIEZ ] it -+ A 0w & s B A HUIE 5N
it BRENSE AR fe N, R Dy = LR
HESHEE N, HhRFILS 28 0.88 g/kg.
HAWE 60.30 mg/kg; ZRAEE 28 0.34 g/kg, FiFTFwE
T —CAEY T ER 0.2%~1.1%",
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Table 1 Soil nutrient contents affected by long-term fertilization treatment

3L AHLE Wﬁg/ﬁ ﬁﬂ% ﬁﬂ%
Treatment OM (g/ke) Avail. N Avail. P Avail. P
(mg/kg) (mg/kg) (mg/kg)

CK 1798 ¢ 7583 f 8.92 f 150.13 fg
24.35 ab 103.11 ab 36.00 a 534.38a
G 23.29 abe 106.20 a 23.63 bed 199.96 ¢

S 21.76 bed 90.31 de 25.14 be 194.96 ef
N 19.99 de 87.29 ¢ 14.30 ef 109.12 g
12MG 25.14 a 105.57 ab 28.83 b 452.54b
1/2MS 24.02 ab 95.08 bed 29.78 ab 387.96 ¢

1/2MN 23.82 ab 93.40 cde 26.56b 343.58 cd
1/2GN 20.08 de 90.15 de 17.91 de 138.04 g
1/2SN 20.57 cde 87.05¢ 18.08 cde 13492 ¢
1/3MGN 2573 a 101.70 abc 23.04 bed 322.58d
1/3MSN 22.95 abed 97.55 abede 23.58 bed 310.21d
1/4AMGSN 24.84 ab 99.25 abed 23.88 bed 295.38d

¥ (Note) : CK—No fertilizer; M—Farmyard; G—Green manure; S—Maize straw; AS[R]l/NG FHEE R AL PER] 24 57 [ % Different letters

within a row indicate the significant differences (P < 0.05).
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JEAbFE 1/2MG . 1/2MS. 1/2MN 32 g 40 & 4
CK 7MY 201.43% . 15841%. 128.86%, ifij 1/2GN.,
12SN 435 FFET 8.05%. 10.13%; —Fp LU L ficikb
PR & 1A CK 0N T 96.74%~114.86%.
I N ARG A 43 01 5 R s i Rt 15 I 1 AR
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WM, Fit, XPFdE AR EARMT L
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S NECH A 5] T s S B 45 iet . GN
S SN FCitE BRI IMAEY X B A I, NP AL & s
FRik M e fdi /N 22 U 6 84% B 25k [l + 4, I
TR E T E, HAAT T EORE, B
FM 5 A F] 13.4~23.1 kg/hm?™, KA S5F5FF
o SR T T 2 38 - R 2 T B, 2 - A
(R FE IR XU
2.2 KEAEAIMEAEXT IREGIE MRV S2 N
2.2.1 AS[E)ife ARy 2kt - S TG R (R 3
T T /NS AN e+ AT HILAR AR B8 5 0 il
TR R, RPN - bR B A 3N T K
P EEAER™, (R 2) ATLAIE, AREALLEE 1
B IS S T CK; G5 S N M Mt 4%

TREWH BTG M 22 5 s R R D R A e = & L
Biji 5 CK AHHL I RES I sEMEEGE £ . G 5 1/2GN
b B - SRR BTG M d e, X R R T AE R
A MU A SR AR, AP N fdji
A N B R R

2.2.2 N[t A 7 2O Bt i R il i PR A s AN [
Jite ML AL BT B B R R TS MR 1.47~1.74 mg/g +
(24 h), it NE S4 BE P v e W PR S 1 (3R 2). ML,
G. S I N b FHAE & B RHG 1, B CK M
£ 0.67%~18.36%; P4 13 Yl et A i i PR TG PR ¢ CK
HANRTE 7.48%~12.24%; =Fh K L) I Hcjiti 2 [6] 22 5
ANEE ., M. G 5N 5 A B R 00 5 R
TEYEYR T CK, RN 0.68%~18.37%, LIFj M
A T - S 5 R R 0 2 o 1

2.2.3 A[EEAE 7 200k - R A TR R s2 g R
fif 195 4 T FH ok RAE I RUE FRKOF, X R ERTE
BHO R R AR E HEAEH . A AL AL IR G
P KT CK (% 2), 4BLG S5 S. M FIN Z [
ZRWE, B CK HIRTE 4.79%~15.43%, AbFE S,
M FIN X IR G P A B3, X SRR ph
Ty S A AR — B, PR AL B 1/2MG
1/2GN. 1/2MS. 1/2SN. 1/2MN ¥ B E& T CK, 2
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Table 2 Soil enzyme activities during wheat growth season affected by long-term fertilization treatment

eV WERRRE it i A AL E
hbsi Invertase Phosphatase Urease Catalase
Treatment (mg/g, 24 h) (mg/g, 24 h) (NH,-N mg/g, 24h) (0.1 mol/L KMnO, mL/g)
CK 31.18¢ 1.47d 0376 ¢ 5.60a
35.98 be 1.74 a 0.406 be 592a
G 59.17 a 1.62 abc 0.434 a 587 a
S 38.75 be 1.51 cd 0.409 be 5.65a
N 38.27 be 148 d 0.394 be 589a
12MG 46.59 ab 1.65 ab 0.424 ab 592a
1/2MS 36.99 be 1.64 ab 0.408 be 5.89a
1/2MN 39.76 be 1.64 ab 0.404 be 5.88a
1/2GN 54.18 a 1.63 ab 0.423 ab 5.88a
1/2SN 41.32 abc 1.58 bed 0.408 be 575a
1/3MGN 44.17 abc 1.62 abc 0.417 b 596a
1/3MSN 37.75 be 1.57 cd 0.381 ¢ 596a
1/4MGSN 43.84 abc 1.60 bed 0.409 be 580a

H (Note) : FTIEFEFEUA 0-20 cm #F)Z Soil samples were collected at 0-20 cm; - 3EFFE 484 T W NI{E Enzyme activities were the
averages of wheat grow period; CK—No fertilizer; M—Farmyard manure; S—Maize straw; $035 5 A [A)/NE 5 R R A HE A 24 55 .3 Values
followed by different letters within a row indicate the significant differences (P<0.05).
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I, BRI REEA I SRR S SR —
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Table 3 Eigenvalues and variance contribution
of principal components analysis

BIH  RHEAR J5 22 TTHRA (%) FIRTT 22 5T (%)

Item FEigenvalue Variance contribution Cumulative contribution

Ist 4.663 46.63 46.63
2nd 2.155 21.55 68.18
3rd 1.504 15.04 83.23

i I FRCREUNEE 3 FRAFM, P 3 e g7
SMEBREME—. = ZEMRSHER RN

F1=0.42ZX1 + 0.41ZX2 + 0.43ZX3 + 0.41ZX4 +
0.06ZX5 + 0.27ZX6 + 0.01ZX7 + 0.22ZX8 — 0.38ZX9
+0.172X10

F2 = 0.08ZX1 + 0.23ZX2-0.02ZX3-0.25ZX4 +
0.56ZX5 + 0.05ZX6 + 0.49ZX7 — 0.13ZX8 — 13ZX9 —
0.532X10

F3=-0.05ZX1 + 0.07ZX2 — 0.24ZX3-0.11ZX4 +
0.25ZX5 +0.35ZX6 — 0.47ZX7 + 0.66ZX8 + 0.15ZX9 —
0.26ZX10

RIS —. = =R, ahsG s
DK (% 4), Ay R REAE 720 1 58
FE R ZEA TN BT F = 0.24ZX1 + 0.30ZX2 +
0.19ZX3 + 0.15ZX4 + 0.22ZX5 + 0.23ZX6 + 0.05ZX7
+0.20ZX8 — 0.22ZX9 — 0.092X10, =, zZX Fmtr
HEALJE s, Horb X1 o SOM; X2 b - HEmi i A
Tty X3 O RHEA S i X4 O A
B X5 NEEMEREIEYE ;. X6 N T IEBERME I X7
Sy EHERREG G M X8 A R S AR M X9
g HEAE T X10 4 pH {H.,

MG 32 o B R B AT - Sy, A
— . . SRR R I R AR T 2
FRGF5, % FE RS ETHET (38 5).

WG —. = ZFERAEaER, N
BIREER A AT RIS (K 1) AUFFEARYEA [
BBy XX A 498 5% 43 B T 1 1 5 e A T R AT
A ARG T DLE AT U SR A AR AT A TR 4R,
HRAE 25 B A5 43 19 S B A e/ IME B R 28 0 BT AN )
Tt RE 7 3T 1) 3T R o DU AN SR (DR,

B—KME G, M. 1/2MG, Z&8153 1
0.95~1.41, KW HESRAPIEEMSET, X1 1%
IRy WG TEEE E HAA BRIMPER

% K4 1/2MN, 1/3MSN. 1/3MGN,
1/2GN. 1/2MS. 1/4AMGSN, Zi& 71553 H
~0.14~0.62, A M5 HNE K B i -5 it 040 BEAH

%
I\
(=)

R4 EROIEEETHAE

Table 4 Component score coefficient matrix

oy AP BRA AR AR b R i R AR RERE oH
Principal SOC Avail. N Avail. P Avail. K Invertase Phosphatase ~ Urease Catalase Bulk density
Ist 0.901 0.888 0.931 0.895 0.125 0.586 0.027 0.466 —0.825 0.370
2nd 0.120 0.339 —-0.029 —0.369 0.822 0.076 0.726 —-0.193 0.193 -0.778
3rd —0.061 0.082 -0.297 —0.132 0.311 0.424 —-0.575 0.805 0.187 -0.313
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Table 5 Principal scores of each treatment

AbFH Treatment 1 st HEA Ranking 2 nd HE# Ranking  3rd  HE4 Ranking  £85 434 Composite 4 Ranking
CK 421 13 -2.83 13 0.24 8 -2.75 13
M 3.56 1 -1.22 11 -0.63 11 0.96 2
G 0.79 5 2.59 1 0.76 1 1.41 1
S ~1.24 10 0.36 5 ~2.74 13 ~0.89 11
N -2.08 12 1.14 4 0.37 4 ~0.63 10
1/2MG 2.06 3 -0.63 9 1.83 3 0.95 3
1/2MS 2.10 2 ~1.40 12 0.30 7 0.62 4
1/2MN 0.30 8 0.06 6 -1.01 12 -0.14 9
12GN ~1.60 9 1.53 2 1.37 2 0.05 8
1/2SN —2.24 11 0.07 7 -0.04 6 -0.92 12
1/3MGN 1.30 4 0.05 8 0.22 9 0.55 5
1/3MSN 0.74 6 ~1.14 10 1.13 5 0.24 7
1/AMGSN 0.51 7 1.43 3 ~1.36 10 0.37 6
[, 3y SOM., Al . B 8. AR
0 5 10 15 20 25 ~ o
M = . ' L L ! FR¥A BT
]G/ZMG i KM N 1/2SNL S, LA
1/2MN —0.92~-0.63. MEREEFLIAEN, Hiti N, S &M
12GN . o
x%g ISR, 256195 -2.72, HTHFEAR
1/AMGSN FEAE , EACK M HAth 1 55 o3 FR AR ARAR
S Iy NI =] > S
- } 2.5 FEIHEARSLIERS N2/ K = 8 R 2 S U
N A
CK
B R K 2 BaaARGEIEAAPER /NE . R EER
1 2 - N =
. B 2008 F/NE/EKREG I = EAE 4658~15622.4
Fig.1 Dendrogram X ) B
kg/hm* Z[H], 5 CK MLk, ¥/™RELE 12.21~
235.4%, ORI TTRARAE 10.89%~70.18% Z [a], jifi it
= ek = Rk o NEFORE —o— LRI
18000 Wheat yield Corn yield Total yield . FCR 80 =
16000 | . _be o d c 70 é
g 14000 | - Q¢ OF ofl60 _ 2
< 12000 o ] 50 S =
< 10000 . 9k M B 7 s 8
= h 1 1 40 & 2
2 8000 : ) X 'E
Z o000} i/ @ y 30 %3
I i =
4000 | } 08
\/] B =]
| A1 A
0 o I II I I 0 -

M G S

N

12MG 12MS 12MN 12GN 1/2SN 1/3MGN 1/3MSN 1/4AMGSN

2 T EMEAEIRIEY = 8 K BBR TTRk 2R

Fig. 2 Crop yields and the contribution rate of fertilizer under different treatments



54 SR, S TSR A LIS UL O T nT £ e ) v 2 SN ) B AR A R g 1305

RE W E IR P i, AEERERHE D 3 7 8ORA
JAH TESFBERIAAETS, Bt~ /KN N> G
>M > S, % CK #/=7T 200.96%. 147.56% .
111.41%., 12.22%; BeExd =52 K/NA 1/2GN >
1/2MN > 1/3MGN > 1/3MSN > CK, N ZbHixf /4 =
EREMECNBE, SHAE 1/2GN. 1/2MN £
HER, 5 CK MR T 235.39%. 197.32%,
1/2GN % Bt A = B I 11.45%, 15685t A HLE

RedE LIS B i, WOINEY R, Ak S
FAPUEEE, EY B f 2N, HA
SAPURE GRSk R K

RIEZ 6 nTLAFH, MR H L 1/2MG fief,
WM 5 G Hik, AIUESRSEEEN/NE . &
KEFNELL NL 1/2GN K, CK fil 1/2MS Ab 3
N, B 2R I8 B RN A AL AT e e X T e v
K

& 6 TREEIEYE P BAMEF I (yuan/hm?)

Table 6 Cost and economic returns of fertilization under different treatment

i Cost

izl PR Fl A

Treatment B Fertilizer HAth Other 43 Total Income of yield Net income
CK 0 5060 5060 9347.53 j 4287.53 f
M 9000 5060 14060 20167.71 h 6107.71 ¢
G 9000 5060 14060 23799.32 g 9739.32d
S 5250 5060 10310 11304.48 k 994.48 g
N 937.5 5060 5997.5 28960.48 b 22962.98 a
12MG 10500 5060 15560 25061.19 f 9501.19d
1/2MS 8625 5060 13685 18286.99 i 4601.99 f
1/2MN 6468.75 5060 11528.75 28826.41 be 17897.66 b
1/2GN 4968.75 5060 10028.75 32484.41 a 22455.66 a
1/2SN 3094.75 5060 8154.75 25926.94 ¢ 17772.19 b
1/3MGN 7311.75 5060 12371.75 27743.66 d 1537191 ¢
1/3MSN 6059.25 5060 11119.25 28112.90 cd 16993.65 b
1/AMGSN 6423.75 5060 11483.75 26125.72 ¢ 14641.97 ¢

# (Note) : 4K ZAL Farmyard manure 100 yuan/t; ZfAC Green manure 200 yuan/t; F5FT Straw 500 yuan/t; ZUIC Nitrogen fertilizer 2500
yuan/t; #F Seed 600 yuan/hm?; #7K Trrigation 960 yuan/hm?; 35 7 + LK Labor plus machanics 3500 yuan/hm®.

3 e

it AR 5 =X B4 i o SR A R FE S BT,
HEMTE 0 VEYI = e, A B REAE 7 =X nT DAk
TR . BRI R AR SRR
ZUF, PREREKIEAEH =FAPUE M. G, S)
5 N (RO 3855 5y SIS . PR R AR,
i ER SRR AT T, ATk &
PRI Ty =0, A Y ROl A = R e S 5
3.1 AERERA R TIEF 2RI

RG22t 21 4EENEAL IS, A7 HLARAL PEAY + e
AHLE . BlfE A, AR AU S B T
JEALER, G HLEXTHE & IR PR MES N, P, K
FTERMNEHK TR, HREIRSENZHEER
Wt AR ) Ay AR AR, Ul A HUAE AT DL

T . A PUIEXT A DL 0 R/ NR I
M>G>S, FEEHTEMNYSTHERZHA VTN
VEYIREFE RAEIAR R, RENEAE S H P IEE .
T S R, AT R 1k, AP
B e, H AT IE + A HLIR B8 e 2k K,
fm FECHEA UL EE . P, PR PR A HL
MBS N DB BCAE T LASRE & A L

nt: ZERINGIRET 8 AN Y R TE NS S i)
A DB PG A S B TR, FEEHT
AHEEABZAIT, HER. B ARESH
Inwg i A S . AR P AR SR F AR, sE
5 ) T 1 A R R S A, SRR AT S
AuH 5 H A, 3 A A RN, H 3R
DU I i s R EOR T /N H, SRMEY S 2
L B, C/N HUE/N (298 20~30 1 1), FE47
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fRETRE R Z A E; AR AZIE2A T &
LRNEAR 26.67%, C/N WA S T IEAR TR AT, F5FF
- e A B R R TR AR CO/N R T
60~100 : 1®, C/N LK, MiA T35, &5 KEM
Y EEY AR E . WL, At A HE A e h
R SR/ NAEEE > R FEHE > FEFTF > N

it A DL REAS B2 i A KA & i, = b
A HURE ST+ e AT R0 5 AR R AR AL > SR A0 > F%
FFo B R BEORIE T E3rh &80 P XA & 1A
LB DY, REWEESAFEE N, 208, FFrk
Zo. AWMFEAGHRI, HIFREESS ST EE T
K, U0 it R0 R AR 4R 0 0T - S38A RCBT 1 I AL AR
H, BEEhH RS BRI, BEED R
KRR R BRI, 3 R S e,

KA tiA HLAC XS 358 850wl & i e i R A >
FEAF > 2RA0, DL 1/2MS Ab B A 50 & B e, T
FEFF 5 e XA 20wk i 22 SR B 35 . A HLIEAS
B & B AU, A HUBE A 4 H A R A
), DT A SO 1 TR AS R . RS FF A B 3R
283 oy i GG AL B R 3 4 3 rp O A RO A A, T 2%
e e A, M PR SRR, B
RIS E I HAar i, X+ 54 30wk 0 5Tk e N
) 2~4 f500, BRIRGBRAERRFFE R, MERSFFIRIEER
FIT A RS i =, RENAFEF —E
L FE A A REAS I & R A SR A AL A, bt
B KR R R IREE, SEES AT 5T 45
W—E,
3.2 BBt LIRS IR AR

R U1t A AT R e - R A TR . BT BL
JIES 3 2 A AT ES Tl T 4 vy 4 AR b Sl L R
il DR Tt R Tl R R %) 35 PR 32 O T e R s AN it
B s A AU R R AR SO B = 42— gy
Z BT, B I AN B A AL 2 ) sk o K
W, A MRS A FO AR B, X SR
RGN, SRAEALPERE W T
JORME . B vEBEIR A . o A AL SRS R R F AT
DA 5 v W R R S L R R AR v T
AR HBRGE S A RIEE, EFEHFRIESHF
W . BRI, 2 LEMEYERE, BHS0
fitt, HSRFEKANEGE, o7 LS ey
i, HEmRE RS
33 FEFERSERIEY S~ & XS0

A HLIE IR AN F HEM oy FVE RS #F . SR A S5l
HET 1z, Ak, TR RE A ALIEAE T.9%
%, K 57 1% Wik /0 45 R 2 A A A AN i

TRERT, N 1979 A B 1 AR T AUE- Xt FH A HLAE
10830 kg/hm?, FIT JLAE A 9000~9750 kg/hm**, {H
A HUAE A P 2 n SR W fin 2 S SOIE R R B3 IR0
Bl A R 1) Hb 2 U 2 R0 BT Ml K AR B E

b, ST, PR UIA ML Rt TS ML 55
BTSN BB W P e Y, A HLTCHLECHE
JiF% 5 R HLFR 53 (0 B BR e b 78 ISR A0 N A2
MHEAR ARG S, AHiEE AL HIEY
R R R A, R B Bt N o it
RN 23 3 - A LB 2 A . AR AL,
WA HLTCHLIE R BC it 7 7T $i e S e AR ) o
Ao DREGTEPES, S R RR B Rk 348 37 0 R BAME
L R A HUIC R, B % it F AR BR ZE 224 HLAE
NERGEEI R, IR R iE SReserk . #
AT it Z IS A KT i, b i J A
AALREAR T H el zs, WAL T BT AR .
TE A S RIS 2 WA B SRUIE P 2 () 38 e 22 B 25 52 0
B BEAR A RS, 2o o A U A5V o 1 Sl
R W E R TARAA, HA TR AR, i bl
55 RN A9 G it A B — it FH A LI B EUIE BB B A A%
HoAR ) R, SRR AR AR
Frr, ARRCH THESKE M E HA, & TRk
IR, (EMAERKKEZEIMbEE, 8 A,
K NO, Wi, M R/KISYY, fad A
ARG LA AN 1/2GN ., 1/2MN 4b B4 = 45 Hofth
Bt R . Rk, R AR, it
1/2GN, 1/2MN AbHRE AT LAGRRF - 5EA R0 . B
FE—EAK L, Rl 20 NOy ik AMEE, [FFERE
P i, B AR T s AR B A S
AR, SR it Ae Jr U2 A MR SR IE Fie, 3L
AR i A AR A TR -

34 ERSTFMBESHEKIBAEIRE FHINA

PR REFIA HLAE X k3% 4 S AE 1 i E AR &=
WEE, B2 T RIr e bRAE M, i A
KA AT R B IR I 16 bn 5 R R
AR, BRI N HSURA B, SOk
A, K AR r i e R RO R B DR R ik
FHTZRIEERS, AT NERELRANS)
FHERA Y e R iR A iR, AT e (T3 Ak i
R 3 e A A8 SURVEE 35 T R W) 1 50408 A9 I 6 23
Bro ERIr T RO R AR, 48 7% A ik ]
KEAW—FhZ IO ML 1 L EF 5 o3
T S B D7, SR o B A B R Y
L — AR JE B 234 T L s A A H [a] ) F A
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