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Yield, Quality and N Utilization Efficiency of Pennisetum and Nitrate—N Distribution in Soil Profile as Influ-

enced by Different N Levels of Biogas Slurry
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Abstract: A field trial was conducted to study the effects of different N levels of biogas slurry on yield, quality, and N utilization efficiency of
P.americanumxP.purpureum CV. Minmu 6, and the distributions of total-N and nitrate—N in soil profile. Biogas slurry was applied at 0, 5,

10, 20, 40, 80 kg N+-hm™ and 160 kg N +hm™ of nitrogen equivalent for three times during each cutting period (45 days ). Pennisetum hay

yields increased with increasing N levels. The annual hay yield was the highest in the treatment with 160 kg N +hm= or 27.51 t-hm™ biogas
slurry, significantly higher than that in the other treatments(P<0.05 ). Plant nitrate contents, total N contents and forage protein yields also

increased with increasing amount of nitrogen applied. The concentrations of plant nitrate were 355.1~572.5 mg-kg™ during three forage har—
vesting, lower than the toxic nitrate limit of 0.25%. The maximum crude protein yield was 2459 kg+hm™ at the highest biogas slurry rate. Ni-
trogen utilization efficiency decreased with increased rates of biogas slurry nitrogen. Soil total-N and nitrate—N increased as biogas slurry ni—
trogen rates increased, but decreased with soil depth in 0 cm to 60 c¢m soil profile. Elevated nitrate—N in soil implies that applying biogas

slurry of high nitrogen content may increase the risk of nitrate leaching.
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Figure 1 Effects of different N levels of biogas slurry on yields of Pennisetum hay
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Table 1 Total nitrogen contents of forage in different

cutting periods( % )
Jb 3 Treatment Tl T2 T3
NO 0.71+0.03bc 1.01+0.06a 1.26+0.01d
N1 0.63+0.01c 1.10+0.05a 1.42+ 0.01bed
N2 0.75+0.02b 1.09+0.04a 1.51+0.08bc
N3 0.71+0.04be 1.09+0.06a 1.33+0.09¢d
N4 0.71+0.04be 1.06+0.06a 1.46+0.07bed
N5 0.73+0.04bc 1.15+0.05a 1.66+0.11ab
N6 1.10+0.07a 1.15+0.01a 1.88+0.07a

T [ — S [ Se SCF REFR R 18 122 5 (P<0.05) . Il
Note: Different letters in the same column mean significance at 0.05

level. The same below.
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Figure 2 Effects of different N levels of biogas slurry on nitrate contents of Pennisetum
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Figure 3 Crude protein yields of forage in different cutting periods
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;H\: EF' T1 E@ E{/‘J N4~N6 ﬂ\ﬁﬂ ,T2 %H T3 /E;ﬂ E{/‘J N2~N6 ﬂ\ Table 3 Total N contents in different soil layers( % )
PR X RE 22 5 18 25 (P<0.05) o N IR I A AR AT 2R 4b g 0~20 cm 20~40 cm 40~60 cm
F e A B, N1~NS Ab 3 A0 2 1 72 & He v NO  0.1424%0.010 2c  0.045 7:0.007 8¢ 0.035 5£0.016 8b
8 NO BT 58.82%~343.3% ,N6 AR i 22 = T HoAth NI 0.144 3+0.011 Oc 0.044 7+0.011 2¢ 0.040 3+0.004 9b
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Table 2 Effects of different N levels of biogas slurry on nitrogen utilization rates of Pennisetum(% )

JbH e iiES MR TR R LA R RRATHEE REMET T
NO — — — — —
N1 45.34%5.10ab 17.84+3.63a 90.20+20.38ab 59.45+8.83a 255.01+75.89%
N2 48.37+8.14a 10.40+3.38b 65.15£12.46¢ 42.30£12.22ab 140.08+40.35h
N3 39.040.80bc 5.55+1.05¢ 83.48+17.32abe 32.05+8.78ab 80.94+18.49hc
N4 34.14£0.31cd 3.36£1.12¢ 94.76+3.24a 26.57+0.95b 51.01£26.21c
NS 26.57+0.92de 2.35£0.40¢ 80.174.05abe 19.69+4.22h 31.92+4.22c
N6 20.08+4.98¢ 1.72+031c 67.60+2.38bc 14.15+3.77b 20.26+3.77c
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Table 4 Nitrate contents in soil profile(mg-kg™) 3 .FJ- -l'/l’:
Kb FE Treatment 0~20 cm 20~40 cm 40~60 cm
NO 0.61+0.16d 0.56+0.05¢ 0.47+0.01c
N1 0.63+0.06d 0.59+0.06de 0.46+0.06¢
N2 0.68+0.11d 0.62+0.08de 0.54+0.05¢
N3 1.27+0.24¢ 0.92+0.08d 0.57+0.04¢
N4 3.14+0.06b 2.61+0.25¢ 0.68+0.07bc
N5 5.97£0.29a 5.00+0.01b 0.80+0.06b
N6 6.35+0.20a 6.53+0.08a 2.35+0.16a
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Table 5 Quadratic regression models for Pennisetum annual yield, plant nitrate content, soil nitrate content, and crude protein yield

and nitrogen application rate

i H Item

R R R B Annual yield
HIZE 7= Crude protein yield
A HEH A A A B Nitrate content in the soil profile

FE ARG AR EL % 2 Nitrate content

FEER Model R?
y=1.139 7x+0.929 4 0.968 6*
y=8.457 3x%+21.572x+157.64 0.987 3#*
y=0.577 4x°-2.279x+3.479 5 0.985 3#*
y=—1.159 347+28.329x+385.1 0.983 7#*

i N2 RE (P05 HEFHBEAE(POOD, TR,

Note: *; Significant difference(P<0.05); ** . Super significant difference(P<0.01). The some below.

®OIREEFE ENRERLSE TEIEHSEALE HEQLENEREEXES

Table 6 Correlationship between Pennisetum annual yield , nitrate plant content, soil nitrate content, crude protein yield

and nitrogen application rate

5 H Ttem it S GV KA AR ER 75 TS A A ik ST
: Total nitrogen Annual yield Nitrate content Nitrate content in the soil profile Crude protein yield

Jifii & Total nitrogen 1.00

WL MR Annual yield 0.91%#* 1.00
FEARAH AR SR & = Nitrate content 0.85%* 0.96%* 1.00

“‘1‘[[ ‘l'jﬁ{*‘/w\g
. ii%ujﬁﬁ”lu R 0.97%%* 0.95% 0.85%* 1.00

Nitrate content in the soil profile
HIZFEH 7™ & Crude protein yield 0.95%* 0.99%* 0.96%* 0.96%* 1.00
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