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Effects of Pig Manure Compost Extracts on the Growth and Nutrient Utilization of Cotton Plant

XU Da-bing, WANG Qiu—jun, SHEN Qi-rong, HUANG Qi-wei

(Jiangsu Key Laboratory for Solid Organic Waste Utilization, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The study was carried out to reveal the influence of pig manure compost(PMC) extracts on the growth and yields of plant. Pot ex—

periments were carried out to study the effect of PMC solution extracted by water(W) or 0.5 mol - L™ potassium sulfate(K) on the growth of
cotton plant. The results were as follows:(1)Plant height, numbers of frute branch and bud and boll of cotton plant significantly increased in K
and W treatments. The yields of seed cotton increased by 2.30 and 1.86 times in K and W treatments, respectively compared with water control
(CK).(2)The biomass of cotton plant increased by 71.4% and 52.9% in budding stage, 114.2% and 83.5% in flowering—boll stage and 106.1%

and 90.5% in opening ball stage in K and W treatments, respectively, compared with CK. Accumulation of nitrogen, phosphorus and potassium
were statistically higher than CK. The weight of dry mass of cotton plant in budding and flowering—boll stages of K treatment was statistically

higher than W treatment.(3 )The nitrate reductase activity(NRA) of functional leaves of cotton plant increased with the development of cotton

plant, while the soluble protein content(SPC) of functional leaves of cotton plant decreased. Compared with CK, the NRA and SPC of function—
al leaves of cotton plants in different stages significantly increased by application of K and W. The NRA of functional leaves of cotton plants on

flowering—boll stage in K treatment was significantly higher than W treatment. The SPC of functional leaves of cotton plant by application of K
and W increased by 1.24 times and 3.01 times in budding stage, 59.1% and 40.0% in flowering—boll stage, respectively, compared with CK.

(4)The contents of soluble sugar and starch increased to a certain extent by application of K and W, but there were no significant difference a—
mong the three treatments. It concludes that PMC extracts can be used as a kind of liquid and effective organic fertilizer, significantly improve

the growth of cotton plant, thus increase the yields of cotton plant.
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Table 1 Nutrient contents of compost extracts

AbFE Treatment A HLH/g L 'Organic matter ~ 4%/mg-L™ Total nitrogen 4B /mg-L'Total phosphorus 48f/g-1 ' Total potassium
w 3.54 425.2 123.9 1.21
K 1.72 350.6 160.6 30.84

T W R KR SRR SR B SN BUR , K 2R A 0.5 mol - L BRIV W U R FIHR B AR 2 IEAR BB, T Rl

Note: W : compost extracted by water, K compost extracted by 0.5 mol- L™ potassium sulfate, The same as follows.
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Table 2 The effects of different treatments on shoot mass of cotton plant on different stage

BFHA Stage AbFE Treatments @5 /g plant™ Fresh weight FH/g-plant™ Dry weight
HEY CK 26.09+4.16b 4.32+0.64c
Budding w 39.90+3.04a 7.95+0.60b

K 44.73+5.33a 9.34+1.10a

M CK 24.12+£3.19b 5.17+0.93¢
Flowering—boll \4 44.26+5.02a 7.96+0.88b
K 51.66+6.78a 10.00+1.80a

2250 CK 3331£1.93b 7.35:0.35b
Opening boll w 63.46+9.87a 11.37£1.92a
K 68.66+6.40a 13.21+2.93a

- BYIIBIEEAAA R T RFORTE 5%k PR BE, TH.

Note: Values followed by different letters in each column are significantly different at P<0.05 by Duncan test. The same as follows.
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Figure 1 The effects of different treatments on NRA of cotton plant

leaves in different stages
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Table 3 The effects of different treatments on biological characters of cotton plant

AbFE Treatments  #kf:/cm-plant™ Plant height

B4~ - plant™ No. of fruiting branch

HUA - plant™ Buds B0+ plant™ Bolls

CK 61.9+1.85b
w 72.1+7.36a
K 73.9£6.52a

3.5+0.71b
5.1+0.74a
5.5+0.53a

4.9+0.99b 2.4+0.55b
7.5£1.65a 4.620.55a
7.5£1.27a 5.0+0.10a

R4 FEALEBXGTREFDETNSM EHFIHNRNE

Table 4 The accumulation of nutrient of shoot of cotton plant in different stages by different treatments

i Stage AbFH Treatments 5 RFE/mg-plant™ N uptake B R E/mg-plant™ P uptake 45 BFE /mg - plant™ K uptake
W Budding CK 26.13+2.85¢ 1.36+0.20¢ 15.84+1.43¢
W 45.94+3.39b 3.03+0.19b 43.38+2.01b
K 63.84+9.91a 3.99+0.54a 74.16+£10.77a
553 Flowering—boll CK 73.34+5.13b 8.27+0.21¢ 62.16+5.87¢
\4 118.23+9.57a 11.93+1.14b 138.15+3.86b
K 119.34+2.47a 16.93+1.69a 221.72+9.73a
1223 Opening boll CK 75.59+2.63b 9.30+0.35¢ 88.61+17.60c
w 119.07+11.91a 14.01+0.66b 223.38+32.76b
K 123.13+13.16a 17.65+2.21a 318.06+56.40a
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Figure 2 Soluble protein content of cotton plant leaves in different

stages under different treatments
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Table 5 The content of soluble sugar and starch of cotton plant

leaves in different stages under different treatments

ENH3H] Stage b3 TR % TER %
Treatments Soluble sugar Starch

s CK 6.31+0.70a 13.23+0.85a
Budding w 7.14+0.50a 13.40+1.61a

K 6.85+0.88a 13.38+1.44a

yiZail] CK 5.04+0.51a 5.02+0.56a
Flowering—boll W 5.40+0.73a 5.72+0.51a
K 5.24+0.52a 5.52+0.99a

K ZbFRFN W AL BRZE I B AL R AR e & &4y
B CK #2557 8.6%F1 13.2% ,4.0%F1 7.1%, T K
SEFEAN WAL FRTEBLES A AR E T R e & &
AR R T 1.1%F 1.3%, 10.0%F1 13.9%, M
MEARTERH, 3 b IR LD BB AT 7 s A
TEM SRR, R IARARIEM B AT R
S EBRAE RIS HEAT 23.5%.24.4%F1
20.1%, JEK T B U T FEAR TR, S 00> T 58.7%
57.3%F1 62.1%.

3 itig
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YEMNEY R Z N

Gamaley ZF2I) 2853 e 451 Ab P ) A4 2E 4 AE SR BUR
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Fia) H 22 5EVEY it e , ™= 2 b o BR Ah 38 (SRt
it 2 HE HE R BRI 83 7K ) 43 B3N T 50%.21%
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NESE B e I E = &
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FNEFEIE . O X —F A TR FIBRZ M
YEY o UL AT e dth X BOKF Bt P2 &R 1500
kg hm?, FRICA 18.68 kg, HEAL — 8% 5.73 kg H b
B 15.28 kg, A BB L1290 1:0.31:0.82%, LA,
KRBT A KRG A KRR
43 FEAR T IR R IS R BOR , IR S & £
SRR 5 2 NEBUT . FEZEHENESRBUR A&
BRBFRKREITLR , S A EHEBRANSHHMEESR T
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