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The influences of fertilization positions on water and nitrate distribution
under wheat/ maize ridge and furrow intercropping
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(1. College of Water Resources and Architectural Engineering , , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. China Arid-area Water-saving Agricultural Institute , Northwest A&F University , Yangling , Shaanxi 712100, China;
3. Institute of Soil and Water Conservation , Chinese Academy of Science and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: Through the drought shed simulation wheat/maize ridge and furrow intercropping experiment, we investi-
gated influences of three different positions (ridge top, ridge bottom and furrow) fertilizer on the growth, yield of wheat /
maize and the effect of soil water and nitrogen distribution. The results showed that the influences of fertilizer position on
the water distribution are not significant for the same irrigation, but the distribution of soil nitrate differed markedly. Fer-
tilization on ridge top and ridge bottom showed different nitrate distribution at O ~ 30 ¢m soil layer, which can effectively
affect soil nitrate leaching. No obvious difference in nitrate distribution was detected between the same water and nitrate
treatments of the late maize growth zone. Furrow intercropping can effectively reduce moisture loss and nitrogen leaching
than conventional flat intercropping, with enhancing effect on wheat/maize growth and consequently increased wheat yield
by 11.47% ~ 10.81% and maize yield by 18.87% ~22.70% .

Keywords: ridge and furrow irrigation; wheat/maize intercropping; fertilization position; nitrate nitrogen; soil wa-

ter content; yield
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Fig.1 Diagram of wheat/maize ridge and furrow intercropping
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Note: In the figure 2, the ridge top soil representative the horizontal plane, x is the distance from the ditch sampling point, y is the soil depth from horizon-

tal surface.
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Fig.3  Soil water distribution under different treatments at heading stage
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Fig.4  Soil water distribution under different treatments during symbiotic period of wheat and maize
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Fig.6  The distribution of nitrate under different treatments during symbiotic period of wheat and maize
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Table 1 ~ Growth parameters at flowering stage of wheat and maize under different fertilization treatments
/N Wheat K Maize
g — .
Treatments B /em ZEHL/em AL em? B /em ZEHL/em T AL em?
Plant height Stem diameter Leaf area Plant height Stem diameter Leaf area
CK 68.57h 0.295a 19.62a 161.38¢ 24.28h 196.98b
Tl 72.18ab 0.335a 22 .46a 170.75ab 25.04ab 208.5ab
T2 73.93a 0.320a 21.77a 178.44a 27.17a 224 .48a
T3 69.97ab 0.323a 19.68a 166.75be 25.53ab 212.78ab

TE AL PR ALA [A] FRER R 22 538 8l P < 0.05(Duncan) %7K, 1A o

Note: Letters indicate the differences between treatments reached P < 0.05(Duncan) significant level, the same as follow.
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T2 Fl CK Z (B 22 A3 . ZBAE A I =4
AFEZ LA T2 B e e, T1 IR, T3 Feflfe Hiitt
AL UL ZEVE KRR RV A5 A1 it A A7 8 % 20 ) W s R
FARK B2 i X VE Y A KA ™ i &
FRHBEMIER

x2 TEMBAEBCLETNMNE ERNTEREEBER

Table 2 The yield and yield components of wheat and maize under different fertilization treatments

/NAZ Wheat K Maize
Qb3
Treatments :F‘*jé‘/g }‘%*jﬁ/*j F‘Ei/(kg‘hmiz) ﬁ*ﬁé/g }%*ﬁé&/*ﬁ fﬁi/(kg'hm’z)
1000-grain weight ~Number of grain per ear Yield 100-grain weight ~ Number of grain per ear Yield
CK 31.39% 28.75a 3568.08b 26.32b 295.33b 5614.12b
T1 33.76a 31.25a 3977.17a 29.31a 344a 6073.74a
T2 34.69a 30.25a 3953.7a 29.18a 361.33a 6888.36a
T3 33.13a 29.50a 3932.6a 29.0la 322.67ab 6386.62a
3 2 B AR RN, TR DK X 5k, 51
A B
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