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Effect of subsoiling timing on water utilization and
grain yield of spring corn

YAN Xiao-guang, LI Hong, WANG Qing-shui, DONG Hong-fen, LI Ai-jun
( Millet Research Institute Shanxi Academy of Agricultural Science, Changzhi, Shanxi 046001, China)

Abstract: This experiment was conducted on drought plain in southeastern Shanxi during spring corn growing sea-
sons in 2010—2012. Water consumption, dry matter accumulation and partitioning, grain yield, and water use efficiency
of spring corn were analyzed using four subsoiling periods, including subsoiling in spring(RS1), subsoiling in summer
(RS2), subsoiling in autumn(RS3), and plowing tillage (CK) . The results showed that RS3 had the highest total water
consumption, followed by RS1, indicating that total water consumption was markedly increased by spring and autumn
subsoiling. By contrast, that of RS2 was lower than CK, partially due to the injured root by summer subsoiling. In the
late growth stage of spring corn, RS3 and RSI1 can effectively promote the dry matter accumulation, increasing the spring
corn biomass and improving crop yield. In 2011, RS3 obtained the highest grain yield and water use efficiency, being
13.61% and 10.26% higher than CK, respectively. And RS1 caused 10.32% and 7.62% increase respectively. In
contrast, RS2 resulted in a reduction of 3.95% and 1.82% as compared to CK, respectively. This finding illustrated
that RS3 and RS1 had favorable effects of improving grain yield and water use efficiency.
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Table 1 Operation procedure of four tillage styles (2010 — 2012 corn growing season)
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Fig.1 Effect of different subsoiling timing on soil moisture content of different soil layers at

presowing stage and jointing stage in 0 ~ 200 cm layers in 2011
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Fig.2  Effect of different subsoiling timning on soil moisture content of different soil layers at

florescence and maturity in 0 ~ 200 cm layers in 2011
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Fig.3  Effect of different subsoiling timing on dry matter

accumulation in spring corn in 2011
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Table 2 Effect of different subsoiling timing on index of dry matter partitioning at maturity of spring corn in 2011

pis:i - £ Lz it Hlih ¥R
Treatment Leaf Stalk Stem Husk leaves Corn cobs Kernel
L5 fak P 8.21b 11.72ab 5.32¢ 5.02b 7.69b 59.49ab
BN RSL 9.07a 10.70b 7.05a 5.40a 7.81ab 60. 54ab
HZRRHS RS2 8.66ab 12.27a 6.31b 5.23ab 7.51b 58.14b
KB RS3 8.86a 11.52ab 7.12a 5.15a 8.11a 61.47a

TE NE PR R —SIEIRTE P <0.05 KF B2 B, TR,

Note: Lowercase letters indicates significant difference at the level of P < 0.05 respectively. The same as below.
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Table 3 Effect of different subsoiling timing on yield and yield component in spring corn in 2011

Wb TR TR % Tk P 7 H R
Treatment Crai - b Kernel number 1000 kernel weight Grain Yield Higher than P
reatmen raimm nui er /5})11{6 /g /(kg-h]nfz) /%
fEGRIAE P 57477.03b 501.07b 337.57c 9604.92¢ —
FZEGH RS1 58115.93a 519.83a 348.87b 10596 .44b 10.32
HZE RS2 56258.96¢ 503.47b 342.47¢ 9225.40d -3.95
FKEGI RS3 58203 .80a 522.37a 355.27a 10912.53a 13.61
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Table 4  Effect of different tillage timing on WUE of spring corn in 2011—2012
W LHer K ORIk B WIREK SMFEK - , N
- 1| P 2 3%
AERE Kb 3R Water storage Water storage Rainf all during Total water Gr;';;gﬂ ed K ﬁ%)&}:
Year Treatment at seeding time at raping time growth period consumption Y s _2 -1
/(kgrhm™2)  /(kgrhm™?-mm~")
/mm /mm /mm /mm
L5 B8t P 494 .41b 579.94b 442 .50 356.97¢ 9604 .92¢ 26.91¢
FZEVH RSI 486.60¢ 563.24c 442.50 365.86b 10596 .44b 28.96b
2010—2011
K ZEV RS2 498.90b 592.17a 442.50 349.24d 9225.40d 26.42d
FATRURFS RS3 521.66a 596.28a 442.50 367.88a 10912.53a 29.67a
G RIAE P 506.60b 577.09ab 421.80 351.31c 9678.26¢ 27.55¢
BEU RSI 477 .41c 532.31c¢ 421.80 366.90b 10393.11b 28.33b
2011—2012
HZEGM RS2 503.57b 583.47a 421.80 341.90d 9162.07d 26.80d
BRI RS3 531.00a 565.58b 421.80 387.21a 11532.53a 29.78a
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