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Basal fertilization in strips at different soil depths to increase dry matter
accumulation and yield of winter wheat

WEN Ying, WANG Dong"
( Colloge of Agronomy, Shandong Agricultural University/State Key Laboratory of Crop Biology/Key Laboratory of Crop
Ecophysiology and Farming System, Ministry of Agriculture, Taian, Shandong 271018, China )

Abstract: [ Objectives ] The effect of basal fertilizer layered at different soil depths and in stripes with different
proportion on the dry matter accumulation and yield of winter wheat was studied in this paper, in order to provide
a theoretical basis for reasonable fertilizer application in topsoil. [ Methods ] A 2-year field study was carried out
from 2014 to 2016. Five treatments were set up: no basal fertilizer (T1); basal fertilizer was applied in stripes in 8
cm depth (T2), 16 cm (T3) and 24 cm (T4); basal fertilizer was divided into three parts with the proportion of
1 : 2 : 3 and applied in stripes of 8, 16 and 24 cm depths of soil (T5). All the treatments were top-dressed with the
same amount of nitrogen fertilizer in jointing stage. The growth and nutrient use efficiency in the key growing
stages of wheat were investigated. [ Results ] Among treatments of T2, T3 and T4, the tiller and ear number of
winter wheat were reduced with the increase of fertilization depth, but the grain number per spike was
significantly increased; the dry matter assimilation after the anthesis and the allocation amount of dry matter in
different organs at the maturity were improved; the grain yields were increased, although the redistribution of dry
matter from vegetative organs to grain after the anthesis were restrained. Compared to T4, the grain number per

spike and 1000-grain weight were not significantly increased in TS5, while the tillers and the ear number were
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increased significantly; the amount of dry matter accumulation and grain yield were significantly increased as

well. [ Conclusions ] Layered and in proportion basal fertilization could increase ear number, the grain number

per spike and 1000-grain weight, which coordinates the relationship between the dry matter assimilation and the

dry matter redistribution from vegetative organs to grains after the anthsis. Therefore, optimizing the distribution

of nutrient in the whole root layer of soil could regulate nutrient supply at each growth stage of winter wheat, thus

lead to high yield.

Key words: winter wheat; separated-layer fertilization; dry matter accumulation and distribution; grain yield
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®1 FTELEBENEFEREMRER

Table 1 Yield and its components of winter wheat under different treatments

] B (< 10¥hime) s TR @ FPRL L (kg/hn)
Treatment Number of spike Grains per spike 1000-grain weight Grain yield
2014~2015
Tl 648.7b 389¢ 36.8b 7985d
T2 703.8 a 380¢ 380a 8638 ¢
T3 689.6 a 40.5b 384a 8810 be
T4 646.5b 440a 386a 9056 b
T5 681.0a 43.7a 389a 9533 a
2015~2016
Tl 4572 ¢ 51.6¢ 46.7a 7370 d
T2 583.5a 45.0d 433 ¢ 7763 ¢
T3 503.3b 5590 4490 7822 be
T4 465.1¢ 58.6a 46.5a 8148 b
T5 507.6 b 575a 46.1a 8674 a

# (Note) : [FIFNVEIEE A R FHEEF R PRA] 22 5738 5% 3 /KF Values followed by different letters in the same column indicate

significant difference at 5% level among the treatments.
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Table 2 Changes of stem numbers per unit area at different growth stages of winter wheat under different treatments

b B TATARZE% Stem number per unit area ( x 10%/hm?) % (%)
Treatment ARACHTI Pre-winter B EM Reviving 15 Jointing FFAEI Anthesis Earing rate
2014~2015
T1 1005 ¢ 2052 b 2391 ¢ 656 b 274a
T2 1118 a 2276 a 2495 a 719 a 28.8 a
T3 1104 a 2197 a 2484 ab 697 a 28.1a
T4 1051 b 2082 b 2431 be 649 b 26.7a
T5 1112 a 2209 a 2469 ab 696 a 282a
2015~2016
T1 716d 804 d 1084 ¢ 471 ¢ 435a
T2 912 a 996 a 1868 a 600 a 32.1b
T3 780 c 880 be 1456 b 523b 359b
T4 768 ¢ 843 cd 1124 ¢ 479 ¢ 42.6a
T5 852b 928 b 1448 b 512b 354b

H (Note) : FIFEHE G AR FERER RPN 22 718 5% W% /KF Values followed by different letters in the same column indicate

significant difference at 5% level among the treatments.
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Fig. 1 Changes of dry matter accumulation at different growth stages of winter wheat under different treatments
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Table 3 Dry matter distribution in different organs at the maturity stage of winter wheat under different treatments

. Z5FF + 1H¥H Stem and sheath A Leaf A + Bi5T Spike axis and glume FFRi Grain
Trétajfem Jitk (g/stem) LB (%) JUEE (g/stem) LB (%) JF (g/stem) A1 (%) J (g/stem)  HUA (%)
Weight Ratio Weight Ratio Weight Ratio Weight Ratio
2014~2015
Tl 0.747 ¢ 27.0b 0.234 ¢ 85a 0.283d 102 a 1.503d 543 a
T2 0.825d 27.5b 0.254 be 84a 0.297 cd 99a 1.629 ¢ 542 a
T3 0912¢ 284 a 0.262 be 82a 0.317 be 99a 1.720 b 53.6 ab
T4 1.013b 28.8a 0.280 ab 8.0a 0.341 ab 9.7a 1.884 a 53.6 ab
T5 1.065 a 29.1a 0.296 a 8.1a 0.350 a 9.6a 1.952a 53.3b
2015~2016
Tl 0.784 ¢ 22.7d 0.236d 6.8¢ 0.448 d 13.0a 1.984d 575a
T2 0.931d 247 ¢ 0.276 d 73¢ 0.488 ¢ 129a 2.077 ¢ 55.1b
T3 1.152 ¢ 25.8b 0.339¢ 7.6 be 0.554b 12.4 ab 2412b 54.1 be
T4 1.339b 26.7b 0.421b 8.4 ab 0.584 ab 11.7b 2.662 a 532¢
T5 1.465 a 28.0a 0.470 a 9.0a 0.598 a 114b 2702 a 51.6d

1 (Note) : [FZFVEHEGEAS R TR LR PEE 22 71K 5% B3 /KFE Values followed by different letters in the same column indicate

significant difference at 5% level among the treatments.
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Table 4 Translocation to grain from dry matter accumulated before anthesis and photo assimilation after anthesis
in winter wheat under different treatments

. W AFT4155i DMABA R T#1 5t DMPAAA
Trj;tfent izt (g/stem) iz A (%) XPRLTTIRA (%) WIAKPRIE (g/stem)  XPFPRLTIRRAE (%)
Amount Ratio Contribution to grain Amount Contribution to grain

2014~2015

Tl 0.397 a 239a 274a 1.050 ¢ 72.6¢

T2 0.391 a 22.1a 26.4a 1.092 ¢ 73.6¢

T3 0.326 b 179b 20.6b 1.257b 79.4b

T4 0.299 ¢ 155¢ 199b 1.204 b 80.1b

TS 0.272d 13.7¢ 15.1¢ 1.529 a 849a
2015~2016

T1 1.148 a 35.1b 579a 0.836 ¢ 42.1¢

T2 1.064 b 38.7a 512b 1.013d 48.8d

T3 0982 ¢ 28.6¢ 40.7 ¢ 1430 ¢ 593¢

T4 0.925d 27.1 cd 34.8d 1.737b 65.2b

T5 0.876 ¢ 259d 324e 1.826 a 67.6a

7 (Note ) : DMABA—Dry matter accumulated before anthesis; DMPAAA—Dry matter from photo assimilation after anthesis. [#]51 %4l 5
AR FEERRALPRIE] 2 533K 5% .2 7KF Values followed by different letters in the same column indicate significant difference at 5% level among

the treatments.
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