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Table 1l Propertiesof expermental il in Dingxi experiment station
/(g kg %)
/ / / il icle di ibuti
Lay/eqrn (g_ kg- 1) (g_ kg 1) C/N (ug- .g- l) (g_ kg 1) - Soi Dartg: 22 istribution Tedture
Organic C Total N Avail P Total P Q' 02mm Q 002 mm < Q 002 mm
0 20 8 53 Q 955 89 10 Q 952 479 4 352 8 167 8 Clay loam
20 40 7 37 Q 785 94 22 Q 910 395 1 382 1 222 8 Clay loam
10m, ( ),
) 62 |, 5 898
, 415 MJ/m?, 2 500 h; = 10
mm, 7 9 ) 20731 ,=25 25918 ,=20
1958 1992 24%,6 9 2787 7 140 d,
68% , 400 mm 112
48% 1999 239 9mm,
1985 1999 217 8 mm 22 1 mm,
’ ’ ? 520m ,
mm 126 7mm, 90d 632 mm, , 7' 8, 9 ,
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Table 2 Propertiesof expermental il in Yangling experiment station
ke 1 / / . i
e on 7 quey ey WY e e
0 20 115 125 101 15 1 85 221 4
20 40 Q1 Q98 72 22 3 80 208 9
40 60 67 Q78 23 19 7 89 200 5
60 80 50 Q 61 20 16 5 101 204 7
80 100 46 Q 54 18 16 0 72 207 4
12 , 30d 20 an
121 1, 40 an; 30 an 1,
(1999-03 2000-07) 3 120 an , ,
: 2 : , 70 : ; :
: 30 d, 60 d ( 15 105
) 4 , , 70 , ;
7S kgN 2 , , 16 )
3 : 18 5m? , 2000 1999 :
, ) , 2000
N 46% , 1999 2000-03 07 ,
PO s 16% , 750 kg 128 ;
2 , , 91 1mm, 1985 1999 217 8 mm
, (T riticum 126 7mm, 1999 148 8 mm,
aestivum L. ) , 8139-2, , 2 (05-10
20 80 , , , 27 mm, 05-24 32mm),
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16m° 1 0m? 873 9mm 3d
, 0 , 1999 2000-03-
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, 1999-07-27 , 125 d, : 0 100 an
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3 8: 00 30,60,90d 0
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Table 3 Effectsof plastic film mulching and nitrogen fertilizer application on
crop yield and nitrogen uptake in 1999 kg/hm?
Yield N itrogen uptake
W SBS Mulching NFR ) .
Grain Strav D ry matter Grain Strav D ry matter
L M 0 0 1922 0g 2852 8 4774 8f 41 87 15 53 57 40 f
75 2 554 0 cdef 3505 5 6 059 5 cde 58 11 20 07 80 18 bede
M 30 0 2067 7fg 3151 3 5219 0 ef 49 93 16 36 66 29 def
75 2 491 4 cdef 3840 6 6 332 0 cde 63 56 25 48 89 04 abc
M 60 0 2272 1 defg 3239 4 5511 8 def 42 77 18 79 61 56 ef
75 2 436 2 cdefg 3654 0 6 090 2 cde 54 10 2Q 40 75 79 bedef
Mw 0 2 276 4 defg 3450 0 5726 3 def 51 85 14 88 66 72 def
75 2750 1 bed 4041 8 6 791 9 cd 62 22 18 76 81 42 bed
H M 0 0 2194 1efg 3398 5 5592 5 def 45 90 18 35 64 25 def
75 2 424 3 cdefg 38017 6 226 0 cde 51 52 20 04 71 92 cdef
M 30 0 2 221 1 defg 3651 6 5872 7 def 45 35 23 00 68 35 def
75 3138 5ab 5056 0 8194 6 ab 67 86 25 04 92 90 ab
M 60 0 2858 1 abc 4326 3 7 185 0 bc 62 22 19 96 82 19 bed
75 3305 3a 5502 5 8 807. 8a 71 39 3176 103 15 a
Mw 0 2 625 9 bede 4026 6 6 652 5 cd 54 06 16 01 7Q 07 cdef
75 3123 1ab 4874 6 7 997 7ab 74 47 31 04 105 51 a
‘W SBS iNFR ;L H MOM30,M60 Mw 30d 60 d

Note W SBS represents thew ater storage before sow ing; N FR represents the gpplication rate of nitrogen fertilizer, L and H represents the
low and high w ater storage before sow ing, regectively; M 0,M 30,M 60 and Mw represents the non-mulching, mulching for 30 d, mulching

treatment for 60 d,mulching treatment for thew hole grow th period after sow ing, regectively. These are same for other tables in the paper.

4 (1999 )
Table 4 Yield and its comparison under different treatments in 1999

/ /

T reat- (kg h'n/ 2) Incr./% Spi{gn N umber of n\fuﬁll;(cjar (g.Spik;-:l) N umber of (g.GraiH )
ment Yield Hl length iklet of Diklet weight grain w eight
LMO 2554 0c Q 500 a 6 509 c 12 69 b 11 40 b 1841 ab 27. 49 ab 1 265ab
L-M 30 2491 4 ¢ - 245 Q 407 e 6 010 ¢ 13 62b 12 09 ab 1 458 ab 13 62 ab 1151 ab
LM 60 2436 2c¢ - 461 Q 412 de 6 240 c 13 35b 12 08 ab 1457 ab 24 19 ab 1 118 ab
L-Mw 2750 1b c 7 68 Q435¢c 6 911 bc 15 02 ab 13 27 ab 1 597 ab 17. 13 ab 1 385 ab
H-M 0 2424 3¢ Q 420 d 6 647 c 12 40 b 11 18 b 1085hb 20 69 b Q 818 b
H-M 30 3138 5ab 29 46 Q 417d 7. 262 abc 14 60 b 13 56 ab 1 536 ab 19 13 b Q 940 ab
H-M 60 3305 3a 36 34 Q 405 e 8 234 a 18 40 a 15 29 a 1959 a 32 27 a 1 433 ab
HMw 3123 1ab 28 82 Q0 481b 8 011 ab 15 96 ab 15 24 a 2 008 a 33 03a 1503 a
R2 - Q 858 1 Q 774 2 Q8571 Q 4619 Q2315 Q2311

2000 ( 5 6), , 60 d 30d

, 30d , 60d
, 60d )
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Table 5 Effectsof mulching time on yield and nitrogen uptake in 2000 kg/hm?
Yield N itrogen uptake
W BS Mulching NFR . .
Grain Strav D ry matter Grain Strav D ry matter
L MO 0 1100 24 2241 43 3341 67 27 32 6 51 33 83
75 833 91 1857 76 2 691 67 3113 8 85 47 95
M 30 0 1076 80 1956 53 3033 33 33 43 G 29 46 05
75 886 15 1788 85 2 675 00 33 65 7 10 49 38
M 60 0 1109 00 2 207 67 3 316 67 28 98 591 41 31
75 1202 85 2088 82 3291 67 23 47 7 32 37 19
Mw 0 1286 88 2388 12 3675 00 26 54 7 04 42 46
75 1201 51 2 656 83 3858 33 31 57 8 32 49 13
H M 0 0 1482 46 3192 54 4 675 00 29 81 5 45 41 03
75 1375 73 3432 60 4808 33 36 74 8 27 55 80
M 30 0 1430 04 2786 63 4 216 67 37 07 7 38 53 88
75 1763 32 3620 01 5383 33 27. 99 6 68 40 17
M 60 0 1461 45 2430 22 3891 67 34 40 573 47 98
75 1771 39 3820 27 5591 67 31 62 7 41 46 98
Mw 0 1 448 03 3268 64 4716 67 35 58 7 22 45 57
75 2 144 52 4 230 48 6 375 00 27 74 6 85 42 88
6 (2000 )
Table 6 Yield and its comparison under different treatments in 2000
4 /
. -2 an i R | |
T reat- (kgG hm" %) | /% Spike N um ber of Valtle CH N umber of CO
ment ran ner Hl length piklet num ber Spike grain Grain
yield of giklet w eight w eight
LMO 967 07 ¢ Q32a 4 56 a 7 51c 580b 913a 10 79 a 6 26 a
LM 30 981 48 ¢ 149 Q34a 4 63 a 8 27 abc 6 28 Db 8 32a 10 96 a 5 65a
LM60 1155 92hc 19 53 Q35a 4 58 a 7 65¢c 6 09 b 8 08 a 11 02 a 5 28a
LMw 1244 20abc 28 66 Q33a 469 a 789 bc 6 22b 8 36a 11 61l a 564a
HMO 1429 10 abc Q30a 4 68 a 8 30 abc 657b 9 40a 12 07 a 6 68 a
HM30 159 68ab 11 73 Q33a 4 66 a Q 05 ab 6 78 ab 8 86 a 11 00 a 58la
H-M 60 1616 42 ab 13 11 Q35a 4 94 a 9 27a 6 93 ab 9 48 a 12 31 a 6 17 a
HMw 1796 28a 25 69 Q32a 48la Q43 a 8 04 a 87la 11 14 a 565a
( 7) L b
(P< Q01 )
, 75d,150 d , ) )
2 704 (60 8%), 3 295 (74 1%) 776 kg/hm? (12 4%), 298 kg/hm?
2 650 kg/hm? (52 6%), 1 146 (57. 6%), (11 2%)
1005(50 5%) 1104 kg/hm2(55 4%), NOs- N ,0
, , 75d, 150 d 100 an NO3- N 1 210 kg/hm?,
) 3 ) NOz- N
645 kg/hm?,

42 kg/hm?, 1999 2000 ,
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Table 7 Effectsof different mulching treatmentson thew inter w heat yield in 2001 kg/hm?
Yield N itrogen uptake
M ulching NFR ) .
Grain Straw D ry matter Grain Straw D ry matter
MO0 0 1863 2277 4 140 37 3 46 41 9
225 2120 5335 4 755 49 3 G 4 55 6
M 75 0 2776 3 552 6 328 61 4 7 8 69 2
225 3497 4 479 7 976 79 5 111 90 6
M 150 0 2 905 4 611 7 516 58 0 10 5 68 5
225 3088 4 883 7971 64 4 12 2 76 6
Mw 0 3079 3878 6 957 66 5 82 747
225 3111 4 229 7 340 70 4 94 79 8
LDoos 318 7 321 5 637. 2 59 12 7 4
‘M O,M75M 150 Mw , 75d, 150 d

NoteM O,M 75,M 150 andMw represents non-mulching, mulching for 75 d, mulching for 150 d after sow ing and mulching treatment for

thew hole grow th period, regpectively. These are sane for other tables in the paper.

22 :
( 8
75d( - ) :
( 3 6 7) 1999 , 60 d
1% : 30d
5% ; : ,
, M 30> Mw >M 60> M O; ( + )
30d ; , 60 d M 30> Mw > M 60> M O
: , 30d 60
d ( 3 :
2000 ( 5, :
, M 30>Mw>M 60>M O , 30
d L
: « )
33 8 49 4 kg/tm? , 2001 ( 7,
40 2 55 8 kg/hm?, 1999 ,
( 8, , (P<Q 01), , 75
, : : d, 150 d , 312
: , (64 0%),23 9(49 1%) 28 6 kg/hm” (58 7%)
: 75 d, 150 d

; ’ l 3 1
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12 0kg/hm?® 7 3 kg/hm?,
(2000 )
Table 8 Dynamic changesof uptake nitrogen under different treatment in 2000 kg/hm?
/d
DAS L ocation LMO LM 30 L M 60 L-Mw
29 Straw 231 77 - - 56 09
Root 60 75 - - 11 90
46 Straw 435 84 540 37 - 596 77
Root 21 70 20 61 - 19 62
60 Stem 111 85 88 72 - 112 87
L eaf 316 61 209 00 - 248 77
Root 22 66 24 85 - 32 38
75 Stem 728 86 604 81 967 55 913 63
L eaf 640 55 555 63 627 53 726 02
Soike 315 27 295 25 473 70 513 48
Root 61 79 58 66 66 99 59 44
88 Stem 713 77 718 99 678 33 777 43
L eaf 540 32 524 73 459 80 517 82
Spike 681 15 656 04 786 91 801 23
Root 107. 98 88 34 100 17 118 22
113 Stem 674 31 965 74 900 50 1136 36
L eaf 104 04 100 91 103 53 106 31
Grain 2120 34 3356 24 2626 18 2901 99
Root 510 15 855 23 740 63 825 97
Grain crust 76 29 65 72 70 70 75 30
23 , 19 0% 19 6%;
, 10 1%,
, 30d, 60 d
, 1999 , 32 7%,34 2% 38 9%
30d ( )
30 4% 30 3%,
9 1999
Table 9 N itrogen efficiency under different treatments in 1999
%
; (kg kg Y (kg kg %) (kg kg Y /
W SBS M ulching NU E NEAE N FPE NFUE
L MO 327 84 2717 304
M 30 29 6 57 18 6 303
M 60 345 22 115 19 0
Mw 340 63 32 2 19 6
M ean 327 57 225 24 8
H MO 339 31 300 10 2
M 30 332 12 2 37 4 327
M 60 334 60 13 34 2
Mw 336 6 6 14 0 389
M ean 335 70 257 29 0
:NUE,NFAE,NFPE NFUE

Note NUE, NFAE, NFPE and NFUE represents the nitrogen utilization efficiency, nitrogen fertilizer agronomic efficiency, nitrogen

fertilizer physiological efficiency and nitrogen fertilizer use efficiency, regpectively. The follow ing tables are the sane

1999

( 9

2 4 kg/kg,

kg/kg, :
2 4 kg/kg,

kg/kg

2000 1999

6 7

4 8
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10) ; : :
60 d 1999 ,
, ; 2000 ,
60 d [29, 30]
10 2000
Table 10 N itrogen efficiency under different treatments in 2000
) . ) /%
W SBS M ulching (kg’\-lukg R (kﬁl'FkgE ) (k?\l' g R NFUE
L MO 17 39 - 355 - 872 18 83
M 30 17 95 - 254 - 57 24 4 44
M 60 32 34 125 - 2279 - 549
Mw 24 46 - 114 - 1279 8 90
M ean 23 03 - 150 - 25 38 6 67
H MO 24 65 - 142 A7) 19 70
M 30 43 89 4 44 - 24 30 - 18 28
M 60 37. 70 4 13 - 309 34 - 134
Mw 50 01 9 29 - 259 02 - 359
M ean 39 06 4 11 - 149 97 - 0 88
2001 NO3 39 0 kg/kg) ( 42 1 kg/kg)
- N : : ( 11, 3 1kg/kg
75d,150 d , )
6 1%,9 1%,3 6% 2 2%, 75d,
75 d , , )
75 , ,
d 1 1
L 7 (
11 2001
Table 11 N itrogen efficiency under different treatments in 2001
/ /0
ke 1 e 1 e 1 %
M ulching (ngng ) <k% kg ) (k?\l g ) NEUE
M 0 41 3 114 18 8 61
M 75 39 4 320 337 a5
M 150 41 4 Q81 22 6 36
Mw 40 1 Q 40 6 3 22
il 60 d H
3
30d ) 2000
1999 ,
) , 30d
, 60 d )
; ) J , , 30d )
60 d , , 30d 60 d :
60 d
30d

1430 1 482 kg/tm?
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, 30d 60 d )

) 11 ( , , 1999
8 3 ) 1 , , 2000 1999

. , [29, 30]

, . 2001 , ,

) , 75 d, 150 d
( 30d) : 42
() kg/hm?, ;
, 75d, 150 d
, 1999
30d , 30 4% , 3 ,

30 3%, 60d 12 0kg/hm?® 75d ,
19 0% 19 6%; ) ; ) ;
10 1%, )
30d,60d 32 7%, 34 2% , 75d
38 9% , ,

2000 ,
1999
60 d , , Perten
) ) 60 d ) ( 12,13)
Table 12 Effect of plastic film mulching on quality of gringw heat
A fg kgD S ol il /%
WSSBS M ulching QN FR Protein Hardness Zeleny RM T M oisture

L MO 0 142 517 17. 3 490 7 13 4
75 147 50 7 16 0 485 7 13 5

M 30 0 142 50 3 15 3 485 7 13 5

75 148 52 3 18 0 495 0 13 7

M 60 0 141 517 18 3 495 0 13 6

75 147 517 16 7 486 3 13 2

Mw 0 140 49 0 14 0 481 3 135

75 153 48 3 12 7 475 3 13 4

H MO 0 142 49 3 13 7 483 0 13 8
75 153 50 3 15 3 485 0 135

M 30 0 143 50 7 15 0 482 3 13 3

75 148 52 7 18 7 495 0 135

M 60 0 142 49 0 13 0 477. 0 13 4

75 149 50 7 15 3 483 3 13 2

Mw 0 147 477 10 7 467 3 131

75 151 47. 5 97 468 2 13 5
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Table 13 Effect of plastic film mulching on quality of w inter w heat
/, /g kg ) /% ol ol o
(kg- hm~ ?) )
M ulching gN ER Protein Hardness Zeleny RMT M oisture
MO 0 136 66 9 477 672 0 11 8
225 136 66 1 48 4 677 7 11 6
M 75 0 137 67 2 47. 9 673 0 117
225 135 67 1 48 0 674 0 117
M 150 0 135 66 5 47 8 675 7 119
225 133 65 0 46 2 676 7 11 8
Mw 0 138 67. 9 48 3 668 0 11 8
225 137 67 2 48 1 673 7 11 6
12, 13 , , )
, 32 , 30 60d ; )
, , 75 d (01-05 ) 150 d (03-29 )
[31]
, 32 150 d ( )
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Effects of plastic film mulching models and nitrogen
fertilizer on w heat yield and nitrogen efficiency

SHEN Xin-lei', HUANG Si-guang’,W ANG Jun? L INGL i‘,L | Shi-qing"? L | Feng-min®
(1 College o Resources and Enviroment, N orthw est Sci-T ech U niversity
d Agriculture and Forestry, Yangling, Shaanxi 712100, Ching;
2 State K ey L aboratory o A rid A groecology,L anzhou U niversity,L anzhou 730000, China)

Abstract: Field experiments have been carried out on loessplateau in middle partw ith 415mm average
precipitation and in south part with 632 mm precipitation per year. In these experments, $ring w heat
(T riticum aestivum) andw inter w heat (T riticum aestivum) have been used as indicating crops to study the
effects of plastic film mulching (for sring wheat, including non-mulching, mulching for 30 days and 60
days after sow ing, and mulching for the whole grow ing period; and for winter w heat, including non-
mulching, mulching for 75 days and for 150 days after sow ing, and mulching for thew hole grow th period)
and nitrogen fertilizer application (for sring wheat, including no nitrogen application and nitrogen
application 75 kg N /hm?, and for w inter w heat, including no nitrogen application and nitrogen app lication
225 kg/hm?) onw heat yield and N efficiency. The results show ed that the effects of plastic film mulching
on the yield and N efficiency differed according to the =il water storage anount before sow ing, the
goplication of N fertilizer, the course of plastic film mulching and rainfall in the grow th periods In 1999
w ith rich rainfall, no matter w hether nitrogen fertilizer w as applied or not, under the condition of low il
w ater storage before sow ing, although the grain, strav and biomass yield under all the film mulching
treatments increased, therew as no significant difference compared w ith non-mulching treatment (control);
under the condition of high il water storage before sow ing, both grain and dry matter had the highest
yield after film mulching for 60 days, and non-film mulching had the lowest one But, there was no
significant difference betw een the non-mulching treatment and film mulching for 30 days, and betw een film
mulching for 60 days and film mulching for thew hole grow th period In 2000w ith the extrame drought,
film mulching affected significantly the biomassyield U nder the conditionsof low 0ilw ater storage before
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ow ing and no application of nitrogen fertilizer, biomass yield increased markedly in the treatment of film
mulching for 30 days, then w as the treatment of film mulching for 60 days, and the last w as the treatment
of film mulching for the whole growth period A fter applying nitrogen fertilize, the biomass yield's
difference betw een the non-film mulching and the film mulching for 30 days, and betw een film mulching for
60 days and film mulching for thew hole grow th period did not reach significant level In dealingw ith the
plot of high =il water storage before sow ing, if nitrogen fertilizer was not applied, there was not any
difference, no matter how plastic film wasmulched The grain yield ranged from 1 430 kg/hm? to 1 482 kg/
hm? W hen nitrogen fertilizer applied, the grain yield in the treatment of film mulching for the whole
grow th period w as the highest, and therew as no significant difference betw een the film mulching for 30
days and for 60 days A cocording to the average of two rates of nitrogen fertilizer application, therew as no
significant difference anong various fim mulching treatments Because therew eren’t notable difference of
crop nitrogen content betw een different mulching treatments, the effect of film mulching treatment on crop
uptake of nitrogen w as the same as the effect on crop yield But, it wasobvious that film mulching during
the earlier grow th stage (e g film mulching for 30 days after sowing) ocould improve the nitrogen to
transfer from strav s to pikes (mainly in grain) in later grow th stage A coording to the analysis of the
factors affecting the yield in wo year's experiments, the effects of film mulching on the number of giklet
and the valid number of giklet weremainly factors affecting the grain yield A t the sane time, the effects
of film mulching course on the nitrogen fertilizer efficiency were related to precipitation in crop grow th
stage In the yearw ith rich rainfall, under low =ilw ater storage before sow ing, nitrogen fertilizer efficiency
w as the highest in the treatments of non-film mulching and film mulching for 30 days, they were 30 4%
and 3Q 3% regectively,w hile nitrogen fertilizer efficiency decreased in the treatmentsof film mulching for
60 days and film mulching for thew hole grow th period, they were 12 0% and 19 6% regectively; under
high il w ater storage before sow ing, nitrogen fertilizer efficiency w as the low est with 10 1% for no film
mulching treatment (control), and it increased markedly w ith the lasting of film mulching period, and they
were 32 7%, 34 2%, and 38 9% in the treatments of film mulching for 30 days, 60 days and the whole
grow th period , regectively. In the extrene drought year, nitrogen fertilizer efficiency was obviously
different compared w ith the year w ith rich rainfall, under the low silw ater storage and the high soil w ater
storage before sow ing, the nitrogen fertilizer efficiency in theplot of no film mulchingw as the highest, they
were 18 3% and 19 75%, regectively, the nitrogen fertilizer efficiency in the plot of film mulching
treatment was zero or minus, which implied that there was no significant effect of applying nitrogen
fertilizer on the crop yield under the conditionsof plastic film mulching in the year w ith extrane drought

In the experiment of thew inter w heat, for dry matter and grain, therew asn’t obvious difference anong the
treatments of film mulching for 75 days, film mulching for 150 days and film mulching for the whole
grow th period, and the difference between the highest and the lowest grain yield was only 42 kg/hm?,
w hich w as far less than the experimental error. T he effect of plastic film mulching course and app lication of
nitrogen fertilizer on the crop nitrogen uptake w as almost the same as the effects on the dry matter and
grain yield However, according to the average of the two levels of nitrogen fertilizer application, the
difference anong the treatmentsof film mulching for 75 days, for 150 days and for thew hole grow th period
did not reach a significant level statistically. In the three film mulching treatments, the highest nitrogen
uptake was only 12 0 kg/hm” more than the lowest one, and the nitrogen fertilizer efficiency was the
highest in the film mulching for 75 days treatment, w ith the prolonging of the film mulching course, the
nitrogen fertilizer efficiency was dropping In general, although the grow th period of the pring w heat and
the w inter w heat w as different, and the climate conditions during grow th stage were also different, the
plastic film mulching processes for wo kinds of wheat had the same tendency on yield and nitrogen
fertilizer efficiency, and the film mulching appeared in the earlier grow th stage, and them id-grow th stage,
almost had noeffect during the later grow th stage A s for thewhole, film mulching for the whole grow th
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period didn't make the yield, nitrogen uptake and nitrogen efficiency increase markedly. To maintain il
fertility and good =il ecological conditions, and to maintain the sustainable development of agriculture, it
should be advocated film mulching for 30- 60 days after pring w heat sow ing, and it ismore suitable to
w inter w heat to uncover plastic film which has been covered for 150 days after sow ing in order to lessen
il moisture evaporation inw inter and Pring
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2001 ( )
2
2002 , 2001
299 24 2 38
7, 92 14 1447
317 1
1

1 410 6 Q 338 17
2 ( ) 299 14 Q 226 31
3 287 17 Q 107 64
4 285 18 Q 178 38
5 253 19 Q 140 49
6 235 22 Q 128 54
7 235 22 Q 164 43
8 194 29 Q0 141 49
9 190 31 Q 126 55
10 185 32 Q 106 65
11 153 41 Q 172 42
12 152 43 Q 076 76
13 151 44 Q 122 57
14 142 48 Q 087 74
15 126 51 Q 149 47
16 116 53 Q 177 39
17 103 58 Q 091 73
18 95 60 Q 100 68
19 85 67 Q 102 66
20 65 75 Q 092 72
21 57 78 Q 050 87
22 53 80 Q 043 90
23 30 87 Q 150 46
24 28 89 Q 047 88




