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The Responses of Yield and Nitrogen and Phosphorus Use Efficiency of Sweet Corn ( Zea mays L. sacharata Sturt) to Nitrogen Fer-
tilizer Input Rate

CUI Yu-tao, JI Zhen-xi, ZHANG Biao et al ( College of Agriculture and Biological Sciences, Dali University, Dali, Yunnan 671003)
Abstract [ Objective ] To elucidate the response patterns of yield and nitrogen (N) and phosphorus (P) use efficiency of sweet corn ( Zea
mays L. saccharata Sturt) to N input rate, and then provide scientific support for improving N fertilizer management programmes, and increas-
ing nutrient use efficiency of sweet corn. [ Method ] A field experiment amended with five N fertilizer input rate (i.e. 0, 100, 200, 300, and
400 kg/hm*) at Erhai watershed, Dali, Yunnan, PR China was conducted. The yield of fresh ear, grain, and aboveground biomass, and N
and P content in stalks and leaves, husk leaves, grains, and shanks were analyzed, and then harvest index (HI), N and P uptake in grain,
N and P uptake in aboveground biomass, partial factor productivity of N and P fertilizer (PFP; and PFP ;) , agronomic use efficiency of N
fertilizer (AUEy; ), recovery efficiency of N fertilizer (REy; ), grain utilization efficiency of N fertilizer (GUEy;), N and P use efficiency of
grain (NUE,;, and PUE ;. ), harvest index of N and P (HIy and HI, ), and partial N balance (PNB) were calculated, and thereafter explo-
ring the response patterns of the above mentioned indices to N fertilizer input rate. [ Result] Fresh ear yield, grain yield, N and P uptake in

grain grain

grain, and PFP . response to N fertilizer input rate presented an asymptotic growth model, and the maximum increment extent was 17. 2%
when compared with the control. Aboveground biomass and N and P uptake in aboveground biomass tended to increase asymptotically with N
input rate, the associated statistical models, however, were not significant. The maximum PFPNF, AUENF, and GUENF was observed at the
N input rate of 100 kg/hm*, and with the value of 27. 20 kg/kg, 2. 51 kg/kg, and 3. 2%, respectively. Increasing N input rate induced expo-
nentially decrease of PFP;, AUEy;, and GUEy;, and the maximum decrease extent was 73. 6%, 59.8%, and 59. 9%, respectively. HI,
REy:, NUE HIy, PUE,,;,, and HI, of the five treatments were within the range of 22. 9%-25.5%, 5. 5%—-11.9%, 22.3-25. 1 kg/kg,
28.3%-31.9%, 30.1-34. 3 kg/kg, and 20.2%-23. 0%, respectively, and these indices tended to decrease with N input rate, however, the

associated models were not significant. PNB was 1.0 when N input rate was 115 kg/hm’ and when PNB was calculated with aboveground N

grain »

uptake. [ Conclusion] Taken together, the basic fertility of the soil in the study area was relatively high, which resulted in the high PFPNF
and low AUENF, RENF, and GUENF at low N input rate. N utilization efficiency of the sweet corn in the study area was further reduced by
the low efficiency of N transformation from stalks and leaves to ears and grains. Increasing N fertilizer input could enhance P use efficiency of
sweet corn. The recommended N fertilizer rate for sweet corn of the study area was 115 kg/hm’.
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Table 1 Soil physical and chemical properties of the experimental site
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Fig.1 Soil temperature and humidity dynamics during field experiment

240001 3200 4
E no000f & 3000
g )
st 20 000 ot = 2 800
o W o
®E A5
\518000 *:,2600
= =
S 16 000 F y=17 50443 015 (1-e™®2) S 2 400 y=2 468+425(1-e 2w )
. R*=0. 998, P=0. 002 R?=0. 998, P=0. 002
14 000 b 2200
0 100 200 300 400 0 100 200 300 400

AeE AfeE

N input rate Il kg/hm?

N input rate Il kg/hm?

= 14 000 27
£ ¢ D
=
= 13 000 26}
‘“\ME é = D
A (5] — = | =
B\H;q.; 12 000 ¢ Wy B -
K3 P i -
g‘é’s 11 000 % WD ur "~
52 # 2% %
B 10 000 £ +
N o =l —p0.009 2x =
5 9000 52T 392)91(415 R 22} y=25.5+0. 005x
E B ) R*=0. 419, P=0.238
2 8000 2

0 100 200 300 400 0 100 200 300 400
g

ez
N input rate Il kg/hm? N input rate /l kg/hm?

T OFPR A AR O TR E R BRI N 1s(n=4) o 1 «=0.05 K [ B E AR, Bl L SRR, 75 00

ZFoR

Note : Fresh panicle yield included the total weight of bracts, grains and cobs. Grain yield and aboveground biomass yield were dry matter weight. The value

of the data point was +1s(n=4). For the significant model at =0. 05, the fitting line was represented by a solid line,or a dashed line

&2

M E K= BISHRxT &L HE A 2 R0 5L

Fig.2 Response of yield index of sweet corn to nitrogen application rate
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Fig.3 Response of nitrogen and phosphorus uptake of sweet corn to nitrogen fertilizer application rate
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Fig.4 Response of nitrogen utilization efficiency to nitrogen fertilizer application rate
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Fig.5 Response of partial nitrogen balance of sweet corn to ni-

trogen fertilizer application rate
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Fig. 6 Response of phosphorus utilization efficiency to nitrogen fertilizer application rate
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