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Effects of controlled—-release nitrogen and potassium fertilizer on cotton yield, fiber quality and soil fertility
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tory of Nutrition Resources Integrated Utilization, Kingenta Ecological Engineering Group Co., Ltd. Linshu 276700, China)

Abstract: To determine the influence of controlled release fertilizers on the yield components of cotton and soil properties, a two—year field
experiment was conducted with four treatments: Conventional fertilization, which was urea applied as basal fertilizer (CK); Twice—split ap-
plications of urea fertilizer (CU); Controlled release urea as base fertilizer application (CRN); Controlled release urea and controlled re-
lease potassium chloride as base fertilizer application(CRNK). The release period of polymer coating of sulfur—coated urea, polymer coated
urea, and polymer coated fertilizers potassium chloride in the field was 65, 86, and 82 days, respectively, and the one—time base application
could supply the nutrient demand of cotton throughout the growth period. Compared with CK, CRN and CRNK treatments increased cotton
single boll weight and boll number, respectively, significantly increased yield by 15.0%~20.1% and 22.1%~23.3%, and improved econom-
ic benefits by 44.9%~59.4%; Compared with CU treatment, CRN and CRNK treatments significantly increased the lint yield by 9.3%~

13.7% and 12.1%~21.9%, respectively, and improved economic benefits by 36.3%~49.9%. However, there was no significant difference on
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the yields of lint cotton between CRNK and CRN, but the lint yield of CRNK increased by 2.5%~7.2% compared with that of CRN. Com-

pared with CK treatment, CRNK treatment significantly increased the contents of nitrate nitrogen and available potassium 38.5% and 8.9%

in soil of 0~20 c¢m at harvest time, and the elongation rate was significantly increased by 10.0%~11.6%. Compared with conventional fertil-

ization, controlled release nitrogen fertilizer and controlled release potassium fertilizer could significantly increase the boll weight and boll-

forming number of cottons by increasing the contents of nitrate nitrogen and available potassium in soil, improve cotton fiber quality and

soil potassium supply intensity during harvest, save time and labor, and increase economic benefits.

Keywords: controlled release fertilizer; cotton; yield; quality; nutrients content
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Figure 1 Temperature changes at cotton growth stage
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Table 1 The yield of cotton and its constituent elements under

different treatments

Y A S
gy b TV g "o
£ | . S
Boll Lint Lint yield/
Year Treatments . b/ Bolls number/ rage/%  ke-hm™
weight/g No-plant” percentage/% g+hm
2014 CK 6.1+0.1¢  30.5£0.3b  40.3+0.1b 1561.9+16.1b

CU 6.2+0.1bc  30.5+0.3b

CRN  6.4+0.1ab  33.0+0.6a

CRNK  6.5+0.1a  34.7+1.2a

2015 CK 6.2+0.1b  27.3+0.3b
CU 6.5+0.1a  29.3+1.2ab

CRN 6.6+0.1a  31.3+0.3a

CRNK  6.6+0.1a  31.7+0.9a

40.5+0.0b 1579.9+22.7h
41.0+0.0a 1796.8+12.8a
41.1x0.2a 1926.2+78.3a
39.1£0.0b 1377.2+28.9¢
40.1x0.0a 1578.1+54.1b
40.4+0.2a 1724.7+32.2a
40.5+0.2a 1768.6+50.2a
T« [ — B AR PR ] 7 B s 22 5 .35 (P>0.05) o 1A

Note: Means within each column of the same year followed by the

different letter were significantly different at the 0.05 probability level.

The same below.

®2 BABHNRBETESEMRERWEXES T
Table 2 Correlation analysis of cotton yield and its

constituent elements

A PR R R BT Koy
. . ) Bolls .
Year Yield constituent elements Boll weight umber Lint percentage

2014 AUAAEK Bolls number 0.750%*
A 43 Lint percentage 0.643*  0.666*

F A= Lint yield 0.878%%  0.973%%  (.737%*
2015 AL Bolls number 0.730%%

4<%} Lint percentage 0.760%  0.656*

F K377 4 Lint yield 0.871%%  0.968*%  (.781%*

T RIRAE 0.01 K b 1 A G s * R TE 0.05 7K ik 4G
Note: *, ** indicate significant correlation at the 0.05 and 0.01

probability levels, respectively.
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0~20 cm 3 CU A CRN Ab B 22 550K i 2, B AR
NEASIBNE S5 T AThRE Al 438 = WA AR S 1 NOs-N &7
. 20~100 cm + )2 B AL HA] NOS-N 5 &0 i % 22
o WEH P E A Z LA NO-N I A7 7E
DAL It it AES X6F NOS =N &5 42 (14 52 ) 55 T NHi-N. 754k
FINHE-N 5 3 B A )2 UR B A 184 i 228 9 F K, CRN
AT CRNK Ab 3 2542 5 T 0~20 em 3 NHi-N &
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3 A[E)HERE Ab 248 TE £ 4 T

Table 3 Fiber quality as affected by different treatments

ARy L] LR WS REAR R W84 H ik B hre e i
Year Treatments Length/mm Uniformity/% Strength/cN - tex™' Micronaire Elongation/%

2014 CK 28.7+0.3a 84.5+0.3a 29.7+0.4a 4.9+0.0a 7.0+0.1b

CcU 29.2+0.5a 84.8+0.1a 30.5+0.6a 4.9+0.2a 7.4+0.2a

CRN 29.8+0.7a 84.8+0.3a 30.2+0.5a 4.8+0.1a 7.5+0.1a

CRNK 29.9+0.8a 84.8+0.2a 30.8+0.8a 4.8+0.0a 7.7+0.1a

2015 CK 28.3+0.7a 84.6+0.2a 29.1£0.5a 4.8+0.1a 6.9+0.1b

CU 28.6+0.5a 84.5+0.4a 29.2+0.3a 4.7+0.1a 7.3+0.2a

CRN 29.4+0.2a 85.0£0.1a 30.0£0.4a 4.7+0.0a 7.5+0.3a

CRNK 29.6+0.3a 85.7+0.4a 30.1£0.6a 4.7+0.1a 7.7+0.1a

F4 2015 FWIKEA 0~100 cm T E TEFENO-NFANH-N B = (mg-kg™)
Table 4 Soil NO;—-N and NH;-N contents of different treatments at 0~100 c¢m during harvest in 2015(mg-kg™)

T H Items A H Treatments 0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm
NO;-N CK 22.6+0.5b 18.8+0.4a 11.4+0.5a 10.220.1a 9.7+0.0a
cu 27.8+0.3a 16.8+1.2a 10.820.1a 10.0£0.2a 9.2+0.1a
CRN 29.7+1.6a 17.820.6a 11.0% 0.0a 10.2+0.2a 9.0+0.1a
CRNK 31.3%1.3a 17.620.3a 11.0£0.1a 10.120.4a 9.3+0.2a
NHi-N CK 7.8+0.2h 6.2+0.6a 6.4+0.4a 6.5+0.3a 5.6+0.2a
CU 8.420.2ab 6.3+0.3a 6.8+1.3a 6.2+0.3a 5.6+0.4a
CRN 8.8+0.3a 7.1+0.1a 6.7+0.8a 6.1+0.5a 5.7+0.6a
CRNK 9.0+0.2a 7.3+0.8a 6.1+0.2a 6.5+0.2a 5.2+0.3a

H AR AR AR R 32245 A fE 48 1 4 R 2 (0~40
em) ,0~20 em 38 45 7 19 NOs-N Il NHI-N & = A
FFHEAEAL R MRS, d BA 2 B IS A R T4 s A A
JE AR W . R T HAE 60 cm LR L2 4%
AEFENO-N FINH-N SR EF AR
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A20em AT 3,
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Table 5 Soil organic matter and total N contents of different treatments at 0~100 ¢cm during harvest in 2015(g-kg™)

il H Ttems Ab PR Treatments 0~20 ¢m 20~40 cm 40~60 cm 60~80 cm 80~100 cm
HHLBT CK 15.5+0.2a 11.6+0.5a 7.6+0.3a 6.1+0.1a 5.6+0.1a
CU 15.5+0.1a 11.6+0.3a 7.320.0a 6.1+0.2a 5.620.0a
CRN 15.7+0.2a 11.3+1.0a 7.120.3a 6.2+0.1a 5.620.2a
CRNK 15.6+0.1a 11.7+0.2a 7.4%0.0a 6.10.1a 5.6+0.2a
2R CK 0.80+0.01b 0.60+0.02a 0.42+0.01a 0.34+0.01a 0.31+0.00a
CU 0.81+0.02a 0.60+0.02a 0.40+0.01a 0.33+0.01a 0.31+0.00a
CRN 0.82+0.01a 0.60+0.01a 0.3920.01a 0.3420.01a 0.30+0.01a
CRNK 0.82+0.00a 0.59+0.01a 0.4120.01a 0.340.00a 0.31£0.01a

%6 2015 FYFRER 0~100 cm TIEERHEFIEZLF S E (mg-kg™")

Table 6 Available P and available K concentration of different treatments at 0~100 cm during harvest in 2015(mg-kg™)

I H Items AL Treatments 0~20 cm 20~40 c¢m 40~60 ¢cm 60~80 cm 80~100 c¢m
A7 5500 CK 39.8+0.8a 22.1+0.8a 11.2+0.7a 7.7£0.2a 7.5+0.5a
CU 34.4+2.5b 23.0+0.3a 11.2+0.3a 7.5%1.0a 7.8+0.3a
CRN 36.8+0.9ab 22.1+0.3a 11.0+0.8a 7.240.3a 7.6+0.2a
CRNK 37.9+1.5ab 21.5+0.1a 10.4+0.5a 7.9+0.2a 7.6+0.3a
AL CK 128.8+1.7b 104.3+1.6b 87.0+1.9a 93.8+2.0a 90.1+1.4a
CU 127.3+0.4h 102.1+0.2b 83.0+0.8a 93.1+3.0a 87.41+2.2a
CRN 138.4+2.9a 103.6+1.3b 88.6+2.9a 89.5+1.4a 91.0+3.8a
CRNK 140.3+1.7a 114.3+1.2a 89.6+1.6a 90.8+1.8a 89.9+0.9a
RT NEILEZFYEE (T -hm™)
Table 7 Economic benefit of different treatments (yuan-hm™)
Jb 3 SBA HERHEA VNVIEL TN FAt B A RS 5 CK /%
Treatments Total income Fertilizer expense Labor expense Other expense Economic benefit Rate of net profit
CK 21 896+235¢ 2148 4200 6400 9148+235h —
CU 23 527+410b 2148 5250 6400 9729+409h 6.4
CRN 26 235+315a 2379 4200 6400 13 256+315a 44.9
CRNK 27 526+637a 2340 4200 6400 14 586+637a 59.4

TE: ﬁ'ﬂﬁ(/\}?ZOM@*ﬂZOIS@E’J?ﬁH&)\ AR 14.9 70 - kg™ s JRER (PCU \PSCU AR — 8 B FR B AP S AL % 4351 0 1560

2400.2300,2600,2480.,2400 JG *t 5

FEHA R TN T0Cd, N TIBNERA S 1050 IC + hm ™ HoAt 3% Q45 Fp 5 A2l | b L L HLBRSS

Note: Total income was the average for 2014 and 2015 ; The average price of lint cotton was 14.9 yuan-kg™'; The fertilizer expense : Urea—1560 yuan-t",

PCU-2400 yuan -t"', PSCU-2300 yuan-t",

DAP-2600 yuan-t™', potassium sulfate—2480 yuan-t"',

CRK~- 2400 yuan - t"'; The labor cost was 70 yuan per

person per day, labor cost of fertilization for one time was 1050 yuan + hm™; Other cost included seeds, irrigation, pesticide, insecticide, machinery, other

materials and expenses.
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U (TR AE 3 2k 2000 7)) 352 0 75 oK, N4 i 17
o AN AR R IE AR £ o R AE B et 2
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