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Tablel Growth progressof gringw heat under different treatments in 1999 and 2000 d
L H
Grow th stage MO M 30 M 60 Mw M 0 M 30 M 60 Mw
DAS 18(18) 9(16) 9(17) 9(17) 16(16) 8(14) 8(15) 8(15)
Seedling LDs - - - - - R - R
DAS (43) (41) (42) (42) (39) (38) (39) (38)
Tillering LDs (25) (25) (42) (42) (39) (38) (39) (23)
DAS 59(51) 57(50) 57(51) 56(50) 62(49) 59(48) 57(49) 57(48)
Jointing LDs 41(8) 48(9) 48(9) 47(8) 46(10) 51(10) 49(10) 49(10)
DAS 78(72) 74(71) 72(72) 72(71) 80(72) 76(71) 74(72) 74(70)
Heeding LDs 19(21) 17(21) 15(21) 16(21) 18(32) 17(23) 17(23) 17(22)
DAS 84(77) 80(76) 78(77) 78(77) 86(77) 83(76) 80(76) 80(75)
Anthesis LDs 6(5) 6(5) 6(5) 6(6) 6(6) 7(5) 6(4) 6(5)
DAS 123(113) 126(113) 124(113) 121(113) 121(113) 121(113) 121(113) 121(113)
M aturity LDs 39(36) 46(37) 46(36) 46(36) 41(36) 42(37) 46(37) 46(38)
Total LDs 105(113) 117(113) 117(113) 115(113) 111(113) 117(113) 118(113) 118(113)
L, H iMOM30M60 Mw 30d 60d . ;DASLDs

0 2000
Note L and H represents the low and high w ater storage before sow ing, respectively;M 0 M 30 M 60 andMw represents the no mulching,
mulching for 30 d,mulching for 60 d,mulching for thew hole grow th period after sow ing, regpectively. These are the sane for other tables in the
paper. DA S,LD smean days after sow ing and lasting days during two different stage, repectively. The data in bracket are data of year 200Q
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Table 2 Effectsof mulching time on shoot biomass under different treatments in 1999 g/m?
W ater st Days after sow ing
ater storage :
hefare mm?r?g M ulching 30 60 90 125
L MO0 26 73 577 22 886 63 51Q 98
M 30 47 90 1063 68 1101 61 611 91
M 60 39 60 895 01 1044 13 591 72
Mw 4Q 60 985 69 1028 69 632 10
H MO0 15 74 674 76 1068 82 586 68
M 30 50 71 1417 28 1319 99 743 12
M 60 68 56 1699 41 1557 31 792 33
M w 57. 93 1398 69 1407 14 859 20
3 2000
Table 3 Effectsof mulching time on shoot biomass under different treatments in 2000 g/m?
/(kg- hm~ 2). Days after sow ing
M ulching N fertilizer 29 46 60 75 88 113
M 0 0 11 57 27 60 64 02 155 98 233 20 246 70
75 8 28 25 54 47 77 130 63 247. 49 560 18
M 30 0 - 36 95 65 77 145 55 246 53 638 44
75 - 30 14 50 13 117 41 203 06 591 45
M 60 0 - - 198 54 289 94 561 13
75 - - 185 16 228 91 581 33
Mw 0 14 50 33 89 77 63 197 00 270 25 544 32
75 11 59 34 84 69 62 156 90 26738 620 78
4 2000
Table 4 Effectsof mulching time on shoot biomass in harvest time in 2000 kg/hm?
W ater storage o . )
before sw ing T reatment N fertilizer Grain Stem L eaf Hust D ry material
L M 0 0 941 7ab 753 4abc 17Q 7abed 601 1bc 2 468 Ocd
75 2 584 4ab 1 39Q 9abc 351 9abcd 1274 5hc 5 601 8cd
M 30 0 2 816 5ab 1 682 9abc 411 9abcd 1 473 2bc 6 384 5abced
75 2 605 5b 1593 8¢ 334 7cd 1 380 6bc 5914 5d
M 60 0 2 266 2ab 1617 8bc 381 4bcd 1 395 9bc 5 661 3cd
75 2 528 6ab 1 73Q 6bc 372 labcd 1182 1c 5 813 4bcd
Mw 0 2023 6b 1 529 6abc 293 4d 1 596 6bc 5443 2d
75 2 444 2ab 1903 2bc 366 4abcd 1 494 Obc 6 207. 8cd
H M 0 0 2 414 7a 1 592 5abc 345 0Oabc 1 359 2abc 5 711 4abc
75 2824 9ab 2 083 7abc 392 5abc 1699 0Oa 7 00Q labed
M 30 0 2937 7ab 1848 2a 404 5abcd 1 812 7abc 7 003 3abed
75 2 353 9ab 1 64Q 8abc 353 8a 991 1bc 5 339 55abcd
M 60 0 2 769 5ab 1 882 5abc 373 labcd 1 553 6abc 6 578 7abcd
75 2 457 9a 1 856 4ab 377. Tabc 1533 4ab 6 225 3ab
Mw 0 2 864 Oab 2 036 9abc 439 6bed 591 7abc 5 932 2abed
75 2137 5a 1904 43 388 7abcd 1 362 6abc 5793 la
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Table 5 Effectsof mulching time on Root/Shoot in high w ater storage before sow ing in 1999
Days after sow ing
M ulching 30 60 90 125
MO Q 607 Q 326 Q 108 Q 139
M 30 Q 410 Q 166 Q 164 Q 189
M 60 Q 167 Q 137 Q 169 Q 135
Mw Q 163 Q 140 Q 172 Q 091
6 2000
Table 6 Effectsof mulching tine on Root/Shoot under different treatments in 2000
/(kg- hm- 2). Days after sow ing
M ulching N fertilizer 29 46 60 75 88 113
MO 0 Q 283 Q 152 Q 132 Q 076 Q 106 Q 067
75 Q 279 Q 098 Q 190 Q 089 Q 054 Q 020
M 30 0 Q 126 Q 186 Q 071 Q 078 Q 018
75 Q 147 Q 184 Q 098 Q 076 Q 022
M 60 0 Q 060 Q 070 Q 024
75 Q 057 Q 061 Q 026
Mw 0 Q 288 Q 127 Q 188 Q 060 Q 075 Q 027
75 Q 260 Q 090 Q 163 Q 072 Q 057 Q 018
[1,11,12] [13]
[14]
[1,15] [1]
, ) , 2000
: (7



7 2000
Table 7 Effectsof mulching time on the ratiosof various shoot parts in harvest time in 2000 %
Vt;/e?(t)‘itre ;Nm?gg M ulching Grain Stam L eaf Hust
L MO 437 26 6 65 232
M 30 44 1 26 6 61 23 2
M 60 41 8 29 2 66 22 4
Mw 383 295 57 26 5
H MO 41 2 28 9 58 241
M 30 42 9 28 3 61 227
M 60 40 8 29 2 59 241
Mw 391 382 70 16 7
2 : : : , 30d
, , 58% 3 8%;
) 29 5%, 38 2%,
30d 29% 9 9%; 30d
il 30 d y
44 1%, 42 9%,
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Effectsof plastic film mulching and nitrogen fertilization on
g ringw heat grow th progress and dry matter accumulation

GUO Da-yong', HUANG Si-guang",W ANG Jun® L INGL i*,L | Feng-m in°,L | Shi-qing"?
(1 College & Resources and Enviroment,N orthw est Sci-Tech U niversity d A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 State K ey L aboratory o A rid A groecology,L anzhou U niversity,L anzhou 730000, China)

Abstract: A field experment w as carried out on cultivated loessial il in samiarid areaw ith 415 mm
precipitation and springw heat (T riticum aestivum) used as an indicating crop to study the effectsof plastic
film mulching period (including no mulching, mulching for 30 days,mulching for 60 days, after sow ing and
mulching for whole grow ing period), nitrogen fertilizer application (including no nitrogen application and
nitrogen application 75 kg/hm?) and il w ater storage anount in il profile before sow ing (including low
and high w ater storage anount)on the pringw heat grow th progress and dry matter accumulation The re-
sults show ed that plastic film mulching could make the seedling 1- 9 days earlier than no film mulching
treatment (mostly 3- 6 days earlier). U noover film mulching in a eligible time can improvew heat grow th
process remarkably and benefit to last maturity stage Earlier seedling had a significantly positive effect on
thew hole gpring w heat grow th process, it increased valid number of tillering and post-filling for grain; the
delayed maturity was beneficial for formation of big grain and increasing w eight per 1000-kernel Film
mulching in all grow ing period might change w heat grow th process but it also did ham to post-grow ing
period and decrease the kernel-filling period, 1000-kernel w eight; increase invalid number of tilling Film
mulching at the earlier grow ing period could not only increase shoot matter accumulation remarkably but
alo had a vigorous effect on further dry matter accumulation and formation of yield in mid-grow ing and
post-grow ing stages T he shoot biomass yield in the three film mulching treatmentsw as the biggest at 60
days after sow ing w hen the il w ater storage anount w as higher, and after thisperiod, the shoot biomass
yield appeared to decrease tendency. T he shoot biomass yield w as the biggest at 90 days after sow ing of
non-mulching treatments in both low and high =il water storage anount before sow ing, it show ed that it
remained maintain a high producing ability from 60 to 90 days for non- mulching treatments A s for unit
area dry matter accumulation at 90 days after sow ing, in high il water storage anount condition before
0w ing, the biomass yield w as the biggest in the treatment of mulching for 60 days, and in low il w ater
storage anount condition, the biomass yield w as the biggest in the treatment of mulching for 30 days, it
show ed that high il w ater storagew ater before sow ing could delay mulching process in some extent On
the other hand, the wo il water storage anount treatments indicated smultaneously that difference a-
mong unit area dry matter accumulation in various treatm ents decreased asw heat grow th processprogress,
it revealed that it did bad for photosynthate accumulation if film mulching continued in later w heat grow ing
stage V iev at the distribution of the biomass yield underground, thew eight of the biomassyield, epecially
that of stem increased renarkably after mulching, resulted in decreasing of R/S as thew heat grow th pro-
cess progress Obviously it hampered photosynthate flow ing to the root after mulching, comparedw ith non-
mulching treatment, R/Sw as the highest in earlier grow ing period, decreased remarkably in later grow ing
period, it was the lowest at 90 days after sow ing and stabilized after that Generalized the result in wo
years, film mulching in earlier grow ing period of gpringw heatw as beneficial to maintain a high R/S ratio in
later grow ing period; film mulching in w hole grow th period w as detrimental to maintain a high R/S ratio
On the other hand, the negative effect of film mulching inw hole grow th periodw as to makemuch photoyn-
thate flow ing to stam s and leaves, and reduce the harvest index

Key words gring w heat; plastic film mulching; nitrogen application; dry matter accumulation; grow th
progress



