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Effects of different nitrogen application rates on growth, yield and nitro-

gen accumulation of water chestnut
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Abstract: In order to realize the efficient use of fertilizer in the production of water chestnut, the main variety Guiti 3 was
used as the experimental material, four nitrogen application gradients were set up, and no nitrogen fertilizer treatments
(CKD, 120 kg -hm?(N1), 240 kg - hm*(N2) and 360 kg - hm*(N3)were applied. The growth index, yield and nitrogen
content were determined and analyzed comprehensively. The results showed that the application of nitrogen fertilizer
could significantly promote the growth and development of water chestnut. The growth indexes such as plant height, tiller
number and stolon increased significantly with the increase of nitrogen application, and nitrogen accumulation increased
first and then decreased. At N2 level, nitrogen accumulation and yield of all organs reached the maximum. The effects of
different nitrogen application rates on nitrogen use efficiency of water chestnut were comprehensively analyzed, and the
results showed that the partial productivity of nitrogen fertilizer decreased with the increase of nitrogen application rate.
However, the contribution rate of nitrogen fertilizer, agronomic use efficiency of nitrogen fertilizer, absorption and utiliza-
tion efficiency of nitrogen fertilizer and physiological use efficiency of nitrogen fertilizer all showed an upward trend, and
reached the maximum value in N2 treatment. To sum up, the level of 240 kg - hm™?(N2)is the most beneficial to increase
the yield of water chestnut.
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Table 1 Nitrogen fertilizer rate under different

N level treatments (kg hm™)
RV TE N5 FEhe Iy [N
Total nitrogen Base Tillering Bulking
Treatment .. . . ..
application fertilizer fertilizer fertilizer
CK 0 0 0 0
N1 120 60 36 24
N2 240 120 72 48
N3 360 180 108 72
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Table 2 Effects of different nitrogen application rates on

the growth and development of water chestnut

e M 7 BERL MEEMH  AEER
Treatment Plant Number of  Stolon Stolon
height/cm tillers diameter/cm  length/cm
CK 703+1.2d  2.9+0.2d 0.26+0.03d 12.9+0.8d
N1 85.2+1.7¢  4.6+0.7c 0.45£0.05¢ 14.140.6 ¢
N2 96.2+422b  6.6+0.5b 0.62+0.14a 17.0+1.5b
N3 118.1+1.8 a 8.9+0.8 a 0.51+0.06 b 18.4+1.2a

T« R VBT TR AN RN P RER IR SR B AE 0.05 /K1 22 57
#. TR
Note: Different small letters in the same column indicate signifi-

cant difference among different treatment at 0.05 level. The same below.
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Table 3 Effects of different nitrogen application rates on
yield and composition characters of water chestnut

a5 TN ~ iy
A L e BRI LR o
RbFR Corm Corm . .
. Sing corm  Yield/
Treatment transverse  diameter/ »
. mass/g (kg 667 m*)
diameter/cm cm

CK 2.5+0.2d 2.8+0.2d 19.8+0.8d 1903.4+40.9d
N1 3.8£0.2b 4.1+03 ¢ 324+1.2c 2482.5+482c¢
N2 45404 a 49+04a 38.7+2.1a 32102+44.1a
N3 32403 ¢ 4.8+03b 357+1.7b  2706.4+389b
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Table 4 Effects of different nitrogen application rates on nitrogen accumulation of water chestnut (kg-hm™)
43R HR=E Cladode BRI BEEM R
Treatment 43 BE W] Tillering stage X #JY] Maturation stage Corm(Harvest stage) Total nitrogen accumulation
CK 24.71+0.70 ¢ 15.37+0.16 d 65.82+0.89 ¢ 103.92+2.11d
N1 27.03+0.52 b 16.57£0.92 ¢ 86.43+1.64 b 126.79+1.16 ¢
N2 31.14+0.23 a 21.85£1.10 b 104.5242.28 a 156.52+4.90 a
N3 31.75+0.32 a 26.29+1.30 a 87.03£1.79 b 143.73£1.68 b
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Table 5 Effects of different nitrogen application levels on nitrogen use efficiency

S = < = VAR = Ee S Ee
AR AR BRI ) FEA R FIEBSA R FUIBAERLR ] 3
; REWRE AR . . NN . o .
b . o Partial productivity Nitrogen fertilizer Nitrogen Physiological efficiency
Nitrogen harvest ~ Contribution rate of . . . . . .
Treatment dex nitroeen fertilizer/% of nitrogen fertilizer/  agronomic absorption of nitrogen fertilizer/
ing
& ’ (kg-kg" efficiency/(kg-kg') efficiency/% (kg-kg™
CK 0.59+0.015 b
N1 0.63+0.026 a 23.6+£0.3 ¢ 310.3+6.1 a 72.4+1.2b 30.7£1.60 a 23.7+1.10 a
N2 0.64+0.020 a 41.2+1.5a 200.6+7.5 b 79.8+1.8 a 3244190 a 23.9+1.40 a
N3 0.63+0.018 a 29.9+2.6 b 112.8+1.6 ¢ 33.3+2.1¢ 16.4+0.47 b 20.4+1.28 a
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