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Effects of Different Proportion and Application Methods of Slow-Release
Fertilizer on Yield and Quality of Naked Barley
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(Jiangsu Yanjiang Area Institute of Agricultural Sciences/Key Laboratory of Recycling

Agriculture of Nantong City, Nantong, Jiangsu 226001, China)

Abstract:In order to explore the most efficient fertilization method of slow-release fertilizer in naked
barley, Suluomai 2 was used as the experimental material, polymer coated urea(PCU) and urea(U)
were selected as the nitrogen resources. Eight fertilization modes were designed. They were 100%
PCU as basic fertilizer (T,), 75% PCU and 25% U as basic fertilizer(T,), 50% PCU and 50% U as
basic fertilizer(T3), 25% PCU and 75% U as basic fertilizer(T,), 100% U as basic fertilizer (T5),
60% PCU as basic fertilizer and 40% PCU as re-greening fertilizer(Ts) and 0 N(CK,) . respectively,
and 100% U (basal: seedling:jointing® booting as 50:10:25:15) was the control(CK). The effects of
different fertilization models on growth period, yield and its components, nitrogen fertilizer agronom-
ic efficiency and quality of naked barley were studied. The results showed that the growth period of
the T,;, T,., Ts and Ts models was significantly shorter than that of CK. The yield and nitrogen fertil-
izer agronomic efficiency of the T model were the highest, which was increased by 2. 35% and 2. 12%
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than that of CK, respectively, mainly due to the increase of panicle number and 1 000-grain weight.
The yield and nitrogen fertilizer agronomic efficiency of the T, T,, T3, T, and Tsmodels which used
all nitrogen as basic fertilizer were lower than those of CK. The T; model had the lowest amylose con-
tent, but the highest amylopectin content and soluble dietary fiber content, which was decreased by
34.11% , but increased by 37.60% and 22.21% than those of CK, respectively. Thus, the T, model
had the best quality. The correlation analysis of 10 quantitative traits showed that yield was signifi-
cantly positively correlated with panicle number(P<C0. 01), spikelet number per panicle(P <C0.01),
and crude protein content(P<C0. 05), which indicated that panicle number, spikelet number per pani-
cle, and crude protein content can be used as the main target traits for high yield naked barley varie-
ties breeding. Taken together, the Ty model(60% PCU as basic fertilizer, 40% PCU as re-greening
fertilizer) was recommended, as it was conducive to achieving the purpose of increasing production
and nitrogen fertilizer agronomic efficiency; while the T, model(50% PCU and 50% U as basic fertil-
izer) would be a better choice to achieve the naked barley with better quality. These two models could
be recommended as fertilization patterns for naked barley.

Keywords: Naked barley; Slow-release fertilizer; Yield; Nitrogen fertilizer agronomic efficiency; Quality

BRR A PR B ICA FIOK 2, 5 9 | 4
i - SR ME LW 2 L IS BB 55 2 s IR A I E K
A 1[N N N T e
S8, FE7 A0 TR T S NI Ml B L R AR £ 722
AHAEEE L BORAE B LG A — R
FENE LA A5 A A 2 BEIE 22 i AE f 5 5K B
I T HL AR By o X DL BRAR R OR 22 A 7
SREY L RITIE TR K AL AL AR 7 1 it IS A X
X i RO 22 1 7k A0 O A S AR OR A 7l v
[t A SR A AT

55 MRS AR L, 22 R NI 3% 20 6 A0 5
Bz, BA A T4 W RIS A R R B8 A
HFRIPE A T Z N T 2 AR B A,
W5 4 B i 1 2 T T B i v A 00 1 77 R 6
HHER S VR 26 BY | G2 B AL 28 00 Koz 2% O sU A6 A7
KRR T R R IR R AR IR R PR R X
INFE BHE T ROCR G RS AT A 0 AL
T — it FH 2% T IE 1R 3R L G R JIE 45 JR 3R T it e
TG b B R A A 7 R RIS R R Eh AR
SEUIN L 30 00 W IR A 2% BEIE 5 3004 IR K
it .20 6 WY AR AL R 28 RN 5 20 06 PR 2R 5 A il
BN R /N 22 177 BRI AR A 28R e
FECED IR 30 M IR IEAE R IR R 5 30 00
PRZR AR /N A2 7 B AR ISR R 3 T
L i A R PR 2R R il A PR — 3l 33 R R IR it
TSR AU HGE B R R 3R 60 00 FE it 40 26 1&
038 T A i M A 3T /N A B R T AR AL B R R
— R . A AN R B AR R R AE — IR

VLT . 2 AL 60 00 FERtE N 40 0 1% 7 9136 1t 14 it
NEAE TR 3 AN K F iy ol 54 8 50T T L 0 B4 384 o
B RER.

A 5% G B AL AR K 22 B 107 P 8 B 5 £ DL 4
B P AEFE LATE 5 23 B OK A dh Bl 95 R A2
2 5 RERE 8 AR i A0 1 S I A1l IR 3R A
U L o B NE -5 IR 3 A ] iz % J7 2O K
A2 M T Y AR RS SR i TS S DA 2 Hh 22
B e 8 R I it FH A 2 O RO 2 e 7 o
HOR AR S

1 ## 57

1.1 I Hh R

KT 2020— 2021 4F 787175 48 B 38 T 4 5%
T 50 e B A A A X 0 i b (120, 87°EL 32, 01°
NO AT, a5 B He i e oK R, B b4
TR S AL 24.45 g - kg LA 0.16 g -
kg 'L HRAREA 128.8 mg « kg ', A BHE 24. 99 mg -
kg ' EERLEF 91.67 mg - kg ', pH {H 7. 94,
1.2 REHREIET

DIV IR F AR K A i8R %2 2 5 bk,
PLTUBR 22 B B RE (VT 25 A1 BR 2 B A2 72 19 % AL &
40 Y5 BB I F0 155 22 FR A (PCUD FNYT 90 R 4846 T
JReAh A BR A B AE 77 1 B U 46 Y0 R 2 (UD Ry fit
AR, WE 8 A AL AL (L #), T, . 100%
PCU #:Jfi; T,:75% PCU+25% U FEjfi; T,
50% PCU+50% U Hjiti; T,:25% PCU+75%
U JEjifi s T :100% U FEjiti; T : 60 % PCU Fefifi +



. 1278 # K F W

2 45 %

40% PCU &5 W38 Jiti ;s CK: 100 % U 43 Jifi (A «
BAE: 3559 A8 : Z I O 50:10:25:15)5CK, : A
Jiti AR A T R A 2 3R R A i AR A
XEE 3 W HEVLIXAHES . T 2020 4F 11 H 12
H&M  /NX A 12.4 m® (6.2 mX 2.0 m) . 7T
B 0.25 m, BEA W H 2.25X10° - hm ™%, FrA /D
XA PLVK Jifi 5 28 90 kg« hm 7, T 8 Fb fi 5
it BR CK, RSk, 4 it M A 2 2 /T = 48 24
210 kg » hm * . Jita I8 77 235 S 4t . L il A5 B
Jiti 7] 224 b K T AE 7
1.3 MEmMBSAHE
1.3.1 ZEXERAFHAL

BEA it IR X 5F — AN SR R A ok U B K
1 m HRKFEIEZZ WhRic, T i 480 R AL
P U A ZEBER . IR R A N [ i AR A R R 22 1Y
GRS R R A F .
1.3.2 FEAAMRE TN EF AR F B FE
it

TN I A/ IX BEHLE L 20 F, %5 4%l
REEC, He /NIRRT L I TR, AR
THE AR A 245505 IR AR #3003 = i 2 X FE L
77 i — At L DORF R ) /it U
1.3.3  dr iR E

PR (1 F (PRI I i e AR I e .
TR P A T 0, B U A R

i

P A b 0 5, S HE VE M Y i = B R i —
HEETER R

AR AR 4 5 KPR GB 5009. 88-2014 R &
ity R B AT A 0 G R EAT . AT NE B AT 4
WA GB/T 37492-2019 v 48 ¥ B JL il it 7K %5 1
it B T 4k 1 I A (i ) iE AT
1.4 HESIT

FIFH Excel 2016 #47 %48 4b #1, F) A SPSS
21.0 #1725 5 W FEME T

2 HEXREH2M

2.1 MERREAMBEAZZEGNETHHNZM

M 1 Al A1, Ty Ab 34K 45 01 2L BE 4R £
31 041X10" « hm*, B CK 255 1 2. 3620, fH .
BRI ZERAGE ., T, AT ) Y =5 BE 50 AR
LA B A R 585 <10 « hm 2 Ml 56. 41% . 5%
CKHE®E T 3. 72% M 1. 71% fH E FH R B E,
T Ab B 2 I 1) 25 BE BRI B F 3 4 fe 1K, HLAR T
W 2R BB B D B T, AR BEOR BB 2 #R R
FEEHEMARNTE K, ARH T4 BERA A
. Ty T, T, fl Ty AbH# CK 43 51 5 a2
5.6.8 f4d, 2R EE, T, . T,. T, T, L&
18 A T AR YR 4 o A 0 B 2 — M R it A 2
2 R it Y L B R B S AR R S L 3K
R LT A

i

F1 FREBEEXMBAZZEHNREFTHHZM

Table 1 Effects of different fertilization models on tillers number and growth period of naked barley

ZLEEH Stem number/(X10* + hm %)

it R CmEM RN A F
Mol i mim mmm Sehwn il b Fulbade Gomh
Seedling Jointing Maturity /

T, 225a 1 037a 585a 56.41a 142a 149a 192a
T, 225a 1018a 549a 53.93a 143a 149a 192a
T, 225a 1 026a 539a 52.53ab 142a 149a 187b
T, 225a 937a 525a 56.03a 142a 149a 186bc
T 225a 982a 504a 51. 32ab 142a 148b 184c¢
Ts 225a 1 041a 567a 54.47a 140b 145¢ 188b
CK 225a 1017a 564a 55.46a 142a 149a 192a
CKo 225a 592b 226b 38.18b 138¢ 141d 180d

R 51 B J5 AR NE FRERORTE 0.05 KPR RE. TRR,

Values followed by different lowercase letters are significantly different at the 0. 05 level. The same in tables 2 and 3.
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Table 2 Effects of different fertilization models on yield, yield component, and nitrogen

fertilizer agronomic efficiency of naked barley

-~ . L, N AHE A 2 RR
(kg *+ hm 2) (X10*+ hm 2) ° weight/g to CK/% (kg * kg 1) v/

T 5 250ab 585. 00a 27.81ab 40. 81ab —2.61 5 15. 55ab

T, 5 340ab 549. 00a 28. 88a 41. 26ab —1.01 3 15. 96a

Ts 5 300ab 539. 00a 28.96a 40. 49ab —1.69 4 15. 79a

T, 4 950bc 525.00a 28. 05ab 40. 94ab —8.14 6 14. 13be

Ts 4 660c 504. 00a 27.30b 41. 78ab —13.53 7 12.75¢

Ts 5 520a 567.00a 27.79ab 42.70a 2.35 1 16. 83a

CK 5 390a 564. 00a 28. 38ab 40. 42ab — 2 16. 48a

CK, 1990d 226.00b 21.79¢ 40.01b — 8 —
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Table 3 Effects of different fertilization models of slow-release fertilizer on nutritional quality of naked barley

fist HLEH A BIER L HEEER SR CEREM AR D agsaE AR e o
Model Crude protein Total starch Amylose Amylopectin ] Total dietary Soluble dietary fiber
content/(mg *+ g 1) content/ % content/ % content/ % fiber content/%  content/[ g+ (100 g) ']
T, 107. 37cd 54. 46ab 18. 84ab 35. 62abc 14. 82a 6.81b
T, 114. 59bc 54. 90ab 15. 74be 39. 16a 15. 43a 7.46ab
Ts 110. 71c 53. 64abc 14.12¢ 39.52a 15. 80a 9.52a
T, 100. 03de 54. 23abc 20.61a 33. 62abed 16. 40a 7. 94ab
T; 98. 38ef 53. 85abc 21.09a 32. 76bcd 15. 94a 8. 05ab
Ts 127. 04a 50. 91bc 21.31a 29.60cd 16.17a 7. 68ab
CK 120. 23ab 50. 15¢ 21.43a 28.72d 16. 86a 7. 79ab
CKo 90. 911 55. 65a 19. 18ab 36.47ab 15. 20a 7.09b
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Fig. 1 Correlation of agronomic traits and nutritional quality
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