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Fe T & b 350600 mm ¥ i, A JEE L N BANEL A B HREEEELS S B N 103.2 kg-hm™2—>181.3 kg-hm~2,
P,0570.3 kg*hm~2—>134.1 kg-hm 2 . K,0 32.4 kg-hm 2—>73.0 kg-hm 2 & Z ¥ fn; i & # P B 2 Fl &1 N 113.2 kg-
hm~2—>214 .4 kg-hm~2 P05 76.1 kg*hm~2>153.0 kg*hm 2 . K,0 40.1 kg*hm >—>88.0 kg hm 2 E E# jn, 4 E & +
RFNFZE G A F R RA A REHETEE TR ERE ., RIAAE BT E dH 350>600 mm 3 v, 4
B RBENE A R E R0 B H 26.4%.17.0% .20.2% 3 i £ 32.8% .22.6% .26.8% , A, B 47 LK
FUH 3 =P 5 4 8.8.17.2.7.0 kg kg™ ' #8415 10.9.22.9.9.3 kg kg™ !, LR AB Y, 2HE + RIENEZ A 8.
HIEHAF E A AREEEERTFRETALER, RAEMELER I, 2BE L RENLFHE % .4
JEREAE 2 25 37.1% .25.6% 31.4% EAK %] 17.8% 13.2% 11.8% ; T3 & o 41 R RLH 20 4B 1 12,4,
25.9.10.7 kg kg "MK %] 5.9.13.4 4.1 kg-kg™'o EFHABEE LGB /N ERE KAR R E RGBT R
# o

KW FHANL; BB 2 EE L UE ;PR

RESES.: S147.22 XEHERE: A

Mechanismic study on highly efficient fertilization utilizing the
technique of full plastic-film mulching overlying soil and
bunch planting method for dry-land wheat

LIU Sheng-xue', ZHANG Jing®, LIU Guang-cai*
(1. Huining Agro-technical Extension Center of Gansu, Huining, Gansu 730700, China;
2. Gansu Agro-technology Extension Station, Lanzhou, Gansu 730020, China)

Abstract: Field plot experiments were employed to investigate fertilization mechanisms with the technique of whole
plastic-film mulching overlying soil and bunch planting (WFM) on dry-land wheat. The results showed that with annual
rainfall became increased from 350 mm to 600 mm, the N, P, and K optimal fertilizing amounts of WFM were increased
from 103.2 to 181.3 kg'hm_z(N) , 70.3 t0 134.1 kg'hm_z(PZOS) and 32.4 t0 73.0 kg'hm_z(KzO) , respectively.
The N, P, and K maximal fertilizing amounts of WFM were increased from 113.2 to 214.4 kg* hm=2(N), 76.1 to
153.0 kg* hm_z(ons) and 40.1 to 88.0 kg hm_z(KQO) , tespectively. The fertilizer use rates and efficiencies of
WFM were improved significantly with the increased rainfall, which led the average N, P, and K fertilizer use rates ele-
vated from 26.4% , 17.0% , and 20.2% t0 32.8% , 22.6% and 26.8% , respectively, and the average N, P, and K
fertilizer use efficiencies escalated from 8.8 kg-kg™', 17.2 kgkg™', and 7.0 kg kg™ ' t0 10.9 kg- kg™ ', 22.9 kg-
kg™! and 9.3 kg-kg™', respectively. The results showed that the fertilizer use rates and use efficiencies of WFM became
decreased remarkably with the increased fertilization levels, which led the average N, P, and K fertilizer use rates
dropped from 37.1% , 25.6% and 31.1% to 18.8%, 13.2% and 11.8% , respectively, and the average N, P, and
K fertilizer use efficiencies lessened from 12.4 kg-kg™', 25.9 kg-kg™ ' and 10.7 kg*kg™' t0 5.9 kg-kg™ !, 13.4 kg-
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kg™'and 4.1 kg-kg™", respectively. Therefore, apparent research progress was achieved by this research for mecha-

nismstic study of highly efficient fertilizer utilization in dry land with WFM for wheat.

Keywords: dry-land wheat; highly efficient fertilizer utilization; whole film mulching overlying soil; bunch plant-

ing; fertilizer mechanism
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BEIGINAR RETE G F 7 CHE W LW K AR S R A L
JEE G B 22 RE R S5 R T4, 48 T DR 335 0 48 1R 2
R B G RIT RN S EMEY K
St R 7= AT T AN By Tl A2 |l 0 T AR R
7K 300 ~ 600 mm [/ IR AT R AR 4
FAEVEY - KERATIT R, I AR AT (o 5 H /)
FH PR F] 4 500 kg hm = 2LA b, A48 85 b 5%
FEHE = 1500 kg hm ™2 DAL, 34 7= 1 B 35 2] 409% LA
B0 A T R Ml 4G R R T A R N
PR T R LE T e, SEUE /N IET P TG 2 Y
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T HOK IR G LT R R N
ekt S5OR FH RN - B8 33 23 W ) L3, 2011—2013 4F
HEE AT R T RS M 5 SR &, LU A/
ot Y I WA Er NN L
L BRI
1.1 R38R MR B i T 18

2011—2013 4F  FE H il h R RAEL O K B A
REEWESTH)N S EESER EREE S H
RS SKRFNRI S KK IEE, 53R R AR
R 7K & 350,400.,450,500.,550,600 mm 6 4~ X35, I+
T A A A/ N AR AL I A . 3K
B X IR 1 558 ~ 1 865 m, JLFH ] 115 ~ 180 d, 4F
YRR 7.1°C ~9.0°C, H BERF4L 2 725 ~ 3 214 h,
= 10°CHIA BB N 2 201°C ~ 3 285°C , 4 K FHAR ST
S 120 ~ 172 k- em ™2, AEFER & 361 ~ 608 mm, I
FEFER AR N 1506 ~2 279 mm, SEFEFR AR 3 ~ 5 1%,
FELSFVR B s e e 8 B LSS Y L B e S
Pl BUREY /N B2 LA L & 12.6 ~
16.8 g-kg™' 422 0.69 ~0.98 g kg™ ' HHAHA 38.5
~45.6 mg kg™ W 15.4 ~ 21.8 mg kg~ WL
B 118.4~152.9 mg-kg™ '

1.2 Rigt

R 34147 S AR IR g e, A B 3 AN
F,0.1.2.3 WK, 0 KA, B A i 55
SAHE LB N=0 kg'hm_z,ons =0 kg'hm_z,KZO =
0 kg* hm™%;2 7K P2 Y W AR B AE K-, &7 38
T ER = TR XN N = 120 kg hm ™2, P,0s
=90 kg*hm~2,K,0 = 60 kg hm™2, 815 3K % )1 3
IKZ A0 i 5 X344 < N = 180 kg hm ™2, P,05 =
120 kg hm =2, K,0 = 60 kg*hm=2;1 7K = 2 7K F x
0.5:3 /K =2 KF x 1. 5% KF R 5 & it HE K
)L 314 N E(FR 1) . PIIRESR /DX THF R4.8
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Table 1  Experimental treatments and fertilizing levels

ﬁiﬁjﬁ‘i ] fb JERE /K- Fertilizing level

treatment reatment N P,05 K,O
1 NoPo Ko 0 0 0
2 NoP> K, 0 2 2
3 NP, Ky 1 2 2
4 NoPoKo 2 0 2
5 NPy Ky 2 1 2
6 N, P, K,y 2 2 2
7 N,P;K, 2 3 2
8 NoP,Ky 2 2 0
9 N,P,K; 2 2 1
10 N,P, K5 2 2 3
11 N;P, K, 3 2 2
12 NP K, 1 1 2
13 NP, K; 1 2 1
14 N, P, K 2 1 1

S+ OB E S 1.2 m A M 4 3t 1 P
i, EESE—E 1 em A A1, R IE AT
INEZ TARALIEFD  FEFNIRE 3 ~ 5 em, 17 16 em, 7T
FE 12 em, 57X 9 ~ 12 K (437 9 i, i 1H 10 K, H1
TR 1R, 5K S K 12 kL) , #5420 ~ 600
TkL-hm™2, AR 4 7R O R (R AR ) R
5~10 d #EFl . P/ N AP B 145 (B2 386
5ER 21 5 2R 26 5 AEE H Y MR B B R
R TR IEENR AN IR R (R AT A RS
R RN, R AR EPAE K 2/3 FALH/NX R T
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Table 2 Grain yields of full plastic-film mulching overlying soil and bunch planting for wheat in different experiment spots

2 8 5/ (kg hm ™2)

JiSiila= e Yields of different experiment spots
Numberof e e R B | ik
treatment Huining Tongwei Zhuanglang Zhenyuan Zhangjiachuan Qingshui
County County County County County County
1 NoPoKy 2250.0 2638.5 2814.0 2875.5 3186.0 3496.5
2 NoP>K, 3286.5 3540.0 3979.5 4410.0 4882.5 5203.5
3 N, P,K, 4137.0 4500.0 5124.0 5880.0 6426.0 6520.5
4 N,PoK, 3675.0 4050.0 4372.5 4692.0 5064.0 5301.0
5 NP K, 4204.5 5032.5 5556.0 5833.5 6978.0 7806.0
6 N,P,K, 5221.5 5713.5 6021.0 6874.5 7900.5 8251.5
7 N,P;K, 5031.0 5458.5 5859.0 5844.0 6984.0 7359.0
8 N,P,Ky 4288.5 4875.0 5464 .5 5713.5 6625.5 6937.5
9 N, P, K; 4800.0 5422.5 5781.0 6334.5 6990.0 7690.5
10 N,P,K; 4926.0 5485.5 5710.5 6042.0 6795.0 7591.5
11 N;P,K, 3529.5 4357.5 5302.5 5143.5 6490.5 7647.0
12 N, P, K, 3910.5 4207.5 4357.5 5446.5 5814.0 5805.0
13 N, P,K; 4062.0 4351.5 4885.5 5701.5 5943.0 6379.5
14 NP K, 4564 .5 4998.0 5421.0 5721.0 6457.5 7734.0

T AR 25 SR R [ A 2011—2013 4R 25 AR BT (.

Note: Values of grain yield were the mean values of every treatment in different experiment spots between 2011 and 2013.

AR A 7S A 1 5 i R e 7 A5 2R, s
“34147 R G, G A S, ST SR A
ST+ AR/ N R (Y) 5 NP UK IERNZ [ 1 15
TR 5

2T IR A

Y = 2235.8635 + 46.6547TN - 2.9542P
9.4973K - 0.1729N* — 0.0380P% - 0.0289K>
0.0399NP — 0.1447NK + 0.3951PK. R = 0.9670 >
Ro.os = 0.9186; 4 F K, F = 6.41 > Fy s
6.00,

T B A

Y = 2602.0446 + 44.4595N + 1.1931P — 12.2786K
- 0.1578N* - 0.0736P> — 0.0092K> — 0.0242NP -
0.1166NK + 0.3711K. R = 0.9671 > Ry (s =
0.9186;iHd F K, F = 6.42 > Fy s = 6.00,

JEIR R & 50 A

Y = 2772.6161 + 39.1998N + 13.9619P -
15.7231K - 0.1158N* - 0.0927P> - 0.0519K*> -
0.081NP — 0.0388NK + 0.3198PK.R = 0.9851 >
Ro.os = 0.9186;if 1 F I8, F = 14.56 > Fy 5 =
6.00,
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Y = 2835.5564 + 24.7565N + 20.6281P +
12.1834K - 0.0838N? — 0.1119P% - 0.1965K> +
0.0119NP + 0.0014NK + 0.081PK.R = 0.9802 >
Ry os = 0.9186;i1F F K%, F = 10.91 > Fy o5 =
6.00,

TR NGRS A5

Y = 3120.2805 + 26.9547N + 15.2902P +
15.6439K - 0.0717N? - 0.1155P% - 0.2139K* +
0.0313NP - 0.0672NK + 0.1765PK.R = 0.9714 >

Ro.os = 0.9186; 1t F Kie, F = 7.44 > Fys
6.00,

T 7KK I 1R A

Y = 3454.4226 + 36.148N + 21.3369P -
21.2398K - 0.0589N? — 0.1693P> — 0.2587K> -
0.0594NP — 0.04NK + 0.5042PK.R = 0.9823 >
Ros = 0.9186;id F RIS, F = 12.23 > Fy o5 =
6.00,

FiE M 2013 4EJEE/NAE 2,10 6 kg™ ' EE (4 N)
4.51 JG kg™ ' AR (P,05)6.25 JC kg™ ' EIE (K,0)
6.97 G- kg ' HIUTAE X IR G RREEA T AR, 5 R DL
3, ML MR AR, 2R RN
Rl PP IE ARk o A R e e T B 2 S R . BT B
MW 350 mm—>400 mm—>450 mm—>500 mm—>550
mm—>600 mm 1, 42 B3 + XA /N2 A W A
FEMEAE B N 103.2 kgehm™2—>181.3 kg*hm ™2, P,0s
70.3 kg-hm=2—>134.1 kg*hm =% K,0 32.4 kg*hm™?2
—73.0 kg-hm ™2 EEEHEIN,FX 53020 N 1391 ke-
hm =2 P,0595.2 kg*hm~2 . K,0 44 .6 kg hm™~2,N:P,05
Ka0=1:0.68:0.32; 5 il AL fE g N 113.2 kg-
hm=2>214.4 kg-hm=2,P,05 76.1 kg hm~2—>153.0
kg*hm~2.K,0 40.1 kg-hm~2—>88.0 kg-hm~2, L B 3%
B0, SEX 20508 0N 155.3 kgehm =2, P,05 110.2 kg*
hm~2.K,0 57.0 kg*hm™ %, N: P,05: K,0 = 1:0.71:
0.37,

®3 TERHEEBINBEINZEERRRESTE
Table 3 Suitable fertilizing amounts and grain yields of full plastic-film mulching overlying

soil and bunch planting for wheat in different experiment spots

B SR &/ (kg hm™2) B I it £/ (kg = hm =2) B
Experiment Economic optimum application rate Optimal yield Maximum yield application rate Meaximum yield
spots N P50, K0 /(kg*hm~2) N P50, K,0 /(kg+hm=2)
437" Huining County 103.2 70.3 32.4 4619.7 113.2 76.1 40.1 4630.3
J#IE Tongwei County 111.9 73.0 33.9 5166.5 122.8 79.3 43.6 5179.8
JER Zhuanglang County 120.5 71.3 35.7 5703.2 136.3 89.9 48.3 5725.8
B Zhenyuan County 142.5 102.4 4.2 6303.6 156.7 121.0 56.5 6366.9
KN Zhangjiachuan County 175.3 113.9 48.3 7168.6 188.2 141.7 65.4 7252.3
57K Qingshui County 181.3 134.1 73.0 7984.0 214.4 153.0 88.0 8002.3
V¥4 Average 139.1 95.2 4.6 6157.6 155.3 110.2 57.0 6192.9

EHGATT Y AERE I i 350600 mm 31,
e fEt A 1Y I 781 kg - hm %, S5 A e 8 e 4
63.8 kg*hm ™2, Fe AL jiti B 34 i 40.6 kg hm =25 e i
i 8 3G 101.2 kg hm ™2, f% & i B S 1S 0 76. 9
kg hm ™2, F F A 0 47.9 kg-hm =2, XEHT
Bt R T 2 1S 3K o B G n, NEE A KCHE
& MR RIS RHE T /N X SR (R SOR
2.2 AEAHEKETEEELNEBNMNEHNER. B,

§RAE LR AR &

FR A NE AL TR A 2, R A3 2.3.6.11
rh N WS R o ST A A S R AR AN
[t K1 T 751 ISR R 38, R R Ak 3 4
5.6.7 H/INZ WSO 1 2R o S T B AR NS P A Y
15 WA RE AT B 7S A0 s i AR A 2, R
SEFE 8.9.6.10 Ff1/INFZ WS ) B 25 dk K T it 4 A rh

(AR 2 175 AN [RGB ACOF R 7S AR g s 4 R 1
H(F4),

3 25T EARF I, SR X4 R+
R /INZZ Rl VR IERRL AR P 32 B oA i el AP 3 o i
SRR, R R N R
o NI KCE EAE T B R R B 26.49% B4
) 32. 8%, I & N 40. 2% ; B B SF 2 R R
17.0%3EINE] 22.6% , f5e 8 29. 0% ; £ JE - 25 F
FHERH 20.2% 1605 26.8% ,f @ N 35.5% . Ll L
SR, AR R AL KT Bl R R S, 4 R 1
TR /N N R W BRI R R R B R g L (R
B, BB B 7K gk 2D AN 1] /N 22 % - 3855 43 1 I A
PR RZAE— % B Bl 22 P Bl R T 1 284
BRI SRR, K ARG ROV AR HE T /N X
BRI RSOR ]
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Table 4 Wheat fertilizer use rates under different fertilizing levels
RILHHR, % BRNEA I % BRAEA A/ %
1 N use rate P use rate K use rate
Experiment spots
N; N N b b, b K K Ky
23T Huining County 34.3 30.4 14.6 22.2 17.3 11.5 26.2 24.1 10.2
JE{H Tongwei County 35.3 31.8 16.1 23.3 18.3 12.0 28.3 25.3 11.0
JEIR Zhuanglang County 36.6 32.3 17.8 24.4 19.3 12.4 30.3 26.5 11.6
BHJF Zhenyuan County 37.7 34.8 18.2 26.5 21.3 13.6 32.2 27.4 12.0
K FK )| Zhangjiachuan County 38.5 36.6 19.4 28.4 22.8 14.8 34.2 29.9 12.6
& 7K Qingshui County 40.2 37.4 20.7 29.0 23.7 15.2 35.5 31.8 13.2
44 Average 37.1 33.9 17.8 25.6 20.5 13.2 31.1 27.5 11.8

N N, N; TEAR3I3E NP K, (NP, K, N3Py Ky AR BEED PLK FE 403t

Bk

HTFATE N KR EEFRHZER, PPy Py &K Ky K 2K[FH]

Note: Values of N;, N, and N3 were N fertilizer use rates with N;P,K,, N,P,K, and N3P,K, treatments, as the N levels under the conditions with sufficient

P and K supplies. Values of Py, P, P; and K;, K,, K3 were similar.

RGERE SUYE R ¥ R WAE VY -
JIESE AR FH 25 Bt AT A P-4 i e R, Yt
1 60.0—>180.0 kg*hm=2,90.0—>270.0 kg* hm ™23
T, 75 RIRA RE + CRE /N 22 RIS 2 R R 32 el
37.1%F5AKE] 17.8% ; Sitifh i By 45.0—>135.0 kg-
hm~2.60.0—180.0 kg* hm~ 254l /)N 2 Wi A ) I 2R
I 25. 6% FEAK ] 13. 2% ; 246 50 & 11 30. 00—
90.0 kg+hm ™ 23400, /NE HF LR 272 10 31.1%
FEARE] 11.8% , £ U] R FEMUEH . WS EiEEA
T H o A BT 4 Xl /N 22 R W ISR
b SR AEASFI /N FE 6] 57 53 18 8 o WRSOR

2.3 AEBEEKETLEE L NBNEHNE . B

SR AR AL F) A B =R

FIFHNERF T 50R B A 2 8o A = AT
SEFE 23,611 /N 7 K T it N8 A AL
PR TR R AT T 75 A0 56 5 ZE A 0K, Fl
FHALHE 4.5.6.7 /N2 7 o S e A v i il 25 1
P R RIBERA AT T 75 A1l 6 o5 8 N R 508, )
FHALFHE 8.9.6.10 Hr/ N2 7 15 K Jife it 4 A v ) 0 25
AT AN R A KT 7S A 50 S IR ) R
(%5),

RS AEMEREAKT T/NEREHF AR

Table 5

Wheat fertilizer use efficiencies under different fertilizing levels

A HBE/ (kg-kg™")

N use efficiency

i AT

BRI HIRCE / (kg kg™")

P use efficiency

BIRIIRCE/ (kg kg™ )

K use efficiency

Experiment spots

N; N, Ny P, P P K K, Ky
2T Huining County 1.4 10.1 4.9 22.4 17.5 1.6 9.1 8.3 3.5
I Tongwei County 11.8 10.6 5.4 23.5 18.5 12.1 9.8 8.7 3.8
JEIR Zhuanglang County 12.2 10.8 5.9 24.6 19.5 12.6 10.5 9.1 4.0
B Zhenyuan County 12.6 11.6 6.1 26.8 21.6 13.7 11.1 9.5 4.1
K FK )| Zhangjiachuan County 12.8 12.2 6.5 28.7 23.0 14.9 11.8 10.3 4.4
#7K Qingshui County 13.4 12.5 6.9 29.3 24.0 15.4 12.3 11.0 4.6
44 Average 12.4 11.3 5.9 25.9 20.7 13.4 10.7 9.5 4.1

T NNy WNs (HIIIE NPy Ko (NoPyKo NaPy Ko SEFRR PLOK SESMIER A5 HE T AN I N KPS BB AR, Py Py Py K Ky Ks 260
Note: Values of N;, N, and N3 were N fertilizer use rates with N;P,K,, N,P,K; and N3P, K, treatments, as the N levels under the conditions with sufficient

P and K supplies. Values of P;,P,,P; and K;,K;, K3 were similar.

H1 3¢ 4 Z5 R3S A TR X 4 3 £ 7%
INZEAIG B R A AE AT A B A LR
R A it g e Pl O e T S R AR R
HESE- 2 ) FH R % 1 8.8 kg- kg™ ' B4 %) 10.9 kg-
kg™ ' e R 134 kg kg BT XA AR B

17.2 kg kg "4 IN%] 22.9 kg kg™, Fe N 29.3%;
BIRESEA4 R FH R 7.0 kg kg™ N3] 9.3 kg-
ke~ ol 12.3 kgokg™ o DL 2 HLERA AR IR it
REK ST i 46 R 388 0, 4 7+ R /N 2 AL
B R IEAS 9 R 03 R A 2 R I S 4 s
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SEFAAFH [A]— R K X S 4 R £ A% /22
S ARk A1) 25k 4 it IS 5 184 o g Y Sk B
R AR 7K S 1 4 s T e Bt AR 7K o 24t L R 60.0
—180.0 kg*hm=2.90.0—>270.0 kg*hm ™28 fji1, /N %
FIE -2 F) B RCR B 12,4 kg kg 'L E] 5.9
kg kg™ !5 Mt AR 1 45.0—>135.0 kg*hm~2,60.0—
180.0 kg*hm ™24, /N2 WA IS 3 F- 45 ¢ 25.9
kg kg™ ' FEARE] 13.4 kg- kg™ ' 24 0 A 1 30. 00—
90.0 kg hm™ 1T, /N2 B0 AE A FH &SRS 2 1l 10,7
kg kg™ 'PEAE] 4.1 kg kg

3 3 B

HAT, & T/NE A IR 1 R BOAR 14 w8 0t JE
PLEEBFIE D . AW IE T B 4R S5 X B +
A R AN W IE L, 5 15 Y e
AN B TN 6 166.7 kg hm =2, B A it A
XHEF= 3 121.2 kg-hm ™2, 8477 102.5% ; 28 +
AR /INFE B Kt AE 4 N 2940 kg hm =2 P,05162.0
kg-hm~2 . K,0 34.5 kg-hm~2,N:P,05:K,0 = 1:0.55:
0.12; FcfEME AR E N N 243.0 kg-hm ™2 P,05 115.5 kg
*hm~2.K,0 57.0 kg-hm~%,N:P,05:K,0 = 1:0.48:
0.23, 3K F RIS T vk TR X 4 4 X
/N B HOR , 25 A5, 2B Xk N E
BE 7 4 631.0 kg hm ™20, it AE 50 N 180.0
kg* hm =2, P,05 180.0 kg*hm~2.K,0 90.0 kg*hm~2,
AMHFEAG ) BEAEFE R 350600 mm G, 42 B
BB/ B P B I 2 S N 1032
kg hm=2—>181.3 kg*hm~2,P,05 70.3 kg* hm=2—
134.1 kg-hm ™2 K,0 32.4 kg-hm=2—>73.0 kg-hm™2
B, S50 N 139.1,P,05 95.2 . K,0 4.6 kg-
hm™2,N:P,05:K,0 = 1:0.68:0.32; % =5 it AL 1243 1]
B N 113.2 kg hm=2>214.4 kg-hm~* P,05 76. 1 kg*
hm~=2->153.0 kg*hm =2 K,0 40.1 kg*hm~>—>88.0 kg
~hm 288001, SEH 4351 R N 155.3.P,05 110.2,K,0
57.0 kg*hm~2,N:P,05:K,0=1:0.71:0.37,

FARSESIEIE T B 28 SR X B+ A 4T
A/ NE R g, 45845 AL B IR RER %
47 1l RS A ST 18 i v T 32 T AR A, G v SR R
H33.6% ~17.6% ,BENEFIHIZ K 30.8% ~ 13.6%,
HIRAI N 31.3% ~ 11.3%, %0558 T
ANFEI SRR B 4 A+ R /N B 3R e R R
B A RRY], 2 R R N e
HONCPLK SR M 43 301 v T R A 5 R
A JEE o CRRTC 7 e AR A BN AR R R AR B

Fb b G /N EZ 43 3 48.3% .39.7% \53.3% o
Ut BH 4B 7R AR S 28 ORI R0 & T/
ZNERH R R, AUF5RAR H, FEF K 350 ~ 600
mm DI A R o CRE /N R B IR RER 3R 8
Bt A 7K - F) B e i B AR RUIE S 2 R 2R
37.1%FEAKE] 17.8% , BB F) FH R i 25.6% [%
R3] 13. 2%, B IEF- 3 F) 2 B 31. 1% FE AR 2
11.8% , % B W AR, 2R /N E A
5 A AR FH A3t 247 B it IS S 1 4 T i B A1, 4
JESE 2 R FH R i 12.4 kg kg™ 'FEEF] 5.9 kg-
kg™ BEAESE F) AR B 25.9 ke kg™ 'FEAKF]13 .4
kg kg™, BIEE X R ACR R 10.7 kg kg™ 'FRALE]
4.1 kg- kg™ FWIIE A A TR &2 BEE 1
TCHE/INZE Rl PRI 3 R0 I R %%, 3
S AEASFI /N ZE X 5753 10 38 53 WRSOR o

4 4 i

1) PR3 & IS g, M 4 R /N A2
Rl P R Tt I R e e T B B G 0 AR
R FR 1 FH 350600 mm 401, 4 BEHT + 0 XHE /DA AL
e P e A I T N 103.2 kgt hm™2—>181.3 kg-
hm =2 P,0570.3 kg-hm~>>134.1 kg hm~? K,0 32.4
kg hm™2>73.0 kg-hm™~2, 43 B3/ 78.1.63.8.40.6
kg hm™2; S @i AE T N 113.2 kg-hm™2—>214.4 kg
*hm~2,P,05 76. 1 kg*hm=2>—>153.0 kg hm % K,0
40.1 kg hm=2—>88.0 kg hm™=2, 2> B4 i 101. 2,
76.9.47.9 kg-hm~2,

2) BifiRA T 2 A g, AR 4 R /N A
R B PR R0 R . BEAE R & 350
=600 mm H§ A, @ PEE 7RG T E =
JE K- RAESE 2R 2R B 26.4% —>32. 8% 34, #i%
1EK 40.2% ; BEIE PR 2 H 17.0%—>22.6%3
N5 5 2 29. 0% ; $1IEF- 3 R A 22 i 20. 2% —
26.8%¥E N, Feim o 35.5% o

3) BN AR S, A PR R N £
R IR PR W] S B e B A i e
350—>600 mm 3 fin, 4= B + RN EAR A R =
ATEAE A ZE - 34 R 2% 1 8.8 kg kg™ ' —
10.9 kg~ kg™ "N, BB oA 13.4 kg-kg™ ' BEESE 1Y
FIFARCRM 17.2 kg kg™ '—22.9 kg kg™ 340, e &5
H29.3% ; FREF AR HRCR B 7.0 kg-kg™'—>9.3
kg kg™ "B, e 12.3 kgokg o

4) Bl R ACSE- 10, 4 B R /N A
PRI 2] . K. 2t AU B 60.0—180.0
kg*hm~2.90.0—>270.0 kg- hm =241, 754> B 48 &R
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R AR 225 - B/ INAE IR BB e R AE LB TS 183

FIF 2B 37. 1% —17. 8% [ A% ; 24 it B 5 1
45.0—135.0 kg*hm~2.60.0—>180.0 kg* hm ™24 i1,
BRI 1 25. 6% —13. 2% AR 5 247 40 i
1 30.0—>90.0 kg« hm™ 238 i1, 4 AR A1 RS- 34 |
31.1%—>11.8% &A%, 5 B W REALEH

5) Bt AT ASF-38 0 , 4R £ kN A
BRI 2 W] W R % A &= 1 60.0
—180.0 kg*hm=2,90.0—>270.0 kg hm™ 2 i1, 4 i
B A7k NZE FER R BRI h 12.4>5.9 ke
kg™ A 5 Y R 45.0—>135.0 kg hm™2.60.0
—180.0 kg hm ™34 i, /N2 @ BB A1 R0 -3 i
25.9>13.4 kg~ kg™ 'FEAR; M4 i 30.0—>90.0
kg hm ™25, /N2 BB R AR th 10.7>4.1
kg kg™ 'FEAIG
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