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Nitrogen Uptake and Utilization in Wheat as Influenced by Pig Slurry from Large—scale Pig Farm

TAO Xiao—ting', ZHU Zheng—jie', GAO Wei', MIAO Cui-yun’, WANG Yuan-ling', Huang Li-feng', ZHUANG Heng—yang", LU Jian—fei'
(1.Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 225009, China; 2.Shanghai Farm of
the Bright Food(Group )CO., LTD, Dafeng 224151, China )

Abstract ; Pig slurry contains rich plant nutrients and can be applied in crop production, thus reducing uses of chemical fertilizers and pro—
tecting the environment. A field experiment was conducted in Dafeng, Jiangsu Province, to evaluate the effects of pig slurry applications com—
bined with chemical fertilizer on nitrogen uptake and use efficiency in wheat. Zhengmai9023, a widely cultivated wheat variety in the south of
Huaihe River, was employed. The pig slurry used in the experiment contained 1000 mg+L™ of total nitrogen, 540 mg- L™ of available nitrogen
and 779 mg- L™ of extractable phosphorus. The concentration of Cu, Zn, Pb, Cd, Cr, As, and Hg in the pig slurry was 0.246 mg- L™, 0.577 mg-
L7, 0.041 mg-L7, <5.0x10™ mg-L™, 0.063 mg-L™, 0.028 3 mg- L™, and <5x10™* mg- .7, respectively, conforming to standards for irrigation
water quality. The leaf SPAD values, nitrogen contents, and nitrogen accumulation in wheat plants at jointing, heading and maturing stages
were increased with rates of pig slurry. Applying pig slurry at 60~120 m*-hm= during overwintering period instead of applying 30~60 kg N+
hm™ of chemical fertilizer at panicle formation stage could meet nitrogen nutrition demand of wheat with higher nitrogen accumulation and u—
tilization efficiency. However, application of pig slurry over 60 m*+hm= followed by 90 kg -hm™ chemical fertilizer at panicle formation stage
significantly reduced nitrogen use efficiency.

Keywords: pig slurry; wheat; nitrogen nutrition; uptake and utilization
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Table 1 Experimental treatments

hb¥p e A I K Tt /L IE % Nitrogen application at panicle stage/kg*hm™ N )

Treatments Slurry at overwintering stage/m’+hm™ e E s Zafdim L] Hustration

T(000) 0 0 0 0 FERIPEAN
T(0 90 30) 0 120 90 30 K %

T(3000) 30 0 0 LA R Kt , e AL it
T(30 0 30) 30 30 30 I A3 A it FH L At Ak i FH
T(30 30 30) 30 60 30 30 R A S At , i AR It
T(30 60 30) 30 90 60 30 A A 3 ARt FH , e et AR i FH

T(6000) 60 0 0 e b PR KT, TC AT it
T(60 0 30) 60 30 30 rhE A B KE A A AT it
T(60 30 30) 60 60 30 30 rhE A BR K, o AT
T(60 60 30) 60 90 60 30 LA BRI, e At

T(9000) 90 0 0 B A Kt L TE ARt
T(90 0 30) 90 30 30 B e A IR At P L AR AR it
T(90 30 30) 90 60 30 30 ST SE ) i I AR A o |
T(90 60 30) 90 90 60 30 B e AR At e i A It
T(120 0 0) 120 0 0 R AL PR A, TCARIE it FH
T(120 0 30) 120 30 30 e e AR K AP TR AE it

T(120 30 30) 120 60 30 30 fe AR KT, P AN
T(120 60 30) 120 90 60 30 e e AR K e i AT
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SPAD 5 T(0 90 30) A &t % 22 7 4h, HA b 3 5 T(0
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Table 2 Effects of different treatments on SPAD values

in wheat leaves

P EilIEE- ¥t TN
b pp Jointing stage Heading stage Middle filling stage

Treatments <o \b fi Efji SPAD {ii Efji SPAD {ii f—j@

T(000) 47 cd 422 f 34.53 c
T(09030) 47.03 cd 50.47 ab 46.17 ab
T(3000) 46.93 cd 44.53 e 324 c
T(30 0 30) 48.9 abe 473 ed 4043 b
T(30 30 30) 46.8 d 49.23 abe 44.27 ab

T(30 60 30) 4837 bed 49.9 ab 44.33 ab
T(6000) 47.97 bed 44.83 e 34.83 c
T(60030)  48.53 abed 48.27 be 43.37 ab

T(60 30 30)  49.43 ab 48.8 abe 435 ab

T(60 60 30) 48.87 abe 50.4 ab 45.67 ab
T(9000) 49.2 ab 459 de 42.27 ab
T(90 0 30) 48.9 abe 48.67 abe 45.07 ab

T(90 30 30) 48.97 abe 494 abe 45.53 ab

T(90 60 30) 49 abe 50.03 ab 45.6 ab
T(12000)  49.93 ab 455 de 43.87 ab

T(120 0 30) 49.4 ab 47.2 cd 43.4 ab

T(120 30 30)  50.5 a 49.37 abe 46 ab

T(120 60 30) 49.13 ab 51.07 a 47.57 a

T AR NE FREFOR P<0.05 K245 8. T,

22 IMNEEEESRENZ N

TERTTIT, INERERRI & BB T 18.23~29.05
g kg™ ZMH], P TR R AL AR T G ATt
IINFE R R R 2 A R it FH 52 ) TR 7K it
Hl4E 0.30.60.90,120 m*+hm™ () &b FRAR Pk 7 & 2
¥IE 450 R 21.02,22.17,25.09,27.01 .26.33 g kg™,
LR 5 R I 12 7K it T e 15 A 4 85 (3R 3)

TEFIREI , /INAZ AR B BB T 8.82~17.47 g+
kg™ Z Al FEEA ERIAEA R AR T
MR SR 25 it e P s S0 e 3 T 44 /= 5 T A R ot 2 o
AR SO , D) it o b A& JU0 5 At P et 34 o i 4
hne BRASFIAEFR[T(90 0 30) 15k, FEA A K it FH 1%
LT, FEHAAN it 20 A A BEAFL PR 5 SRR 0 B 2K T(0
90 30), % W RE I C it SN Xop v A2 J 30 7 9 A b
B FE 7K it A F) 60 m*-hm™ DL |, FEEATE 60
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Table 3 Nitrogen concentrations of above—ground parts of wheat

under different treatments

JEY] Maturity stage

Ak POHIRRR YRR

4y P
Treatments  Jointing stage Heading stage M Stems PR

and leaves Grains
T(000) 18.23e 8.82¢ 2.89¢ 13.32¢
T(0 90 30) 23.8bed 14.17be 4.29def 15.62bcde
T(3000) 18.54¢ 10.5de 3.6fg 13.79de
T(30 0 30) 25.3abed 12.07cd 3.64fg 16.11bed
T(30 30 30) 21.99de 14.09bc S.1cde 17.64abc
T(30 60 30) 22.83cde 15.63ab 4.52def 17.29abc
T(6000) 25.54abed 10.73de 4.03efg 15.3bede
T(60 0 30) 24.4abed 11.75d 3.71fg 14.56de
T(60 30 30) 23.95bed 13.85be 4.62cdef 17.35abe
T(60 60 30)  26.46abcd 17.47a 6.96a 18.81a
T(9000) 26.02abcd 12.27cd 3.65fg 15.44bcde
T(90 0 30) 29.05a 14.05bc 4.3def 14.52de
T(90 30 30) 25.46abcd 13.9bc 4.32def 15.21cde
T(90 60 30) 27.49abc 14.03be 5.25¢d 16.16bed
T(12000) 26.52abed 11.69d 3.84fg 13.9de
T(120 0 30)  24.24abed 12.6cd 3.75(g 14.27de
T(120 30 30)  26.42abcd 14.18bc 5.73bc 17.55abe

T(120 60 30) 28.16ab 14.88b 6.63ab 17.8ab

it R (X)) SRR/ NAZ R R & RR (GNCy) i1 T 2
JCINE ST, G5 R AT LT IR
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Figure 1 Nitrogen accumulation of wheat at jointing stage under
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Figure 2 Nitrogen accumulation of wheat at heading stage under

different treatments
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Figure 3 Nitrogen accumulation of stems and leaves of wheat at
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maturing stage under different treatments
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Figure 4 Nitrogen accumulation of wheat grains at maturing stage

under different treatments
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Figure 5 Translocation ratios of nitrogen in vegetable parts of wheat

after anthesis under different treatments
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Figure 6 Nitrogen harvest index in wheat under
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different treatments
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Figure 7 Nitrogen grain production efficiency in wheat under

different treatments
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