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Effects of Nitrogen Application on Main Commercial Quality and

Chewing Quality Traits of Fresh Waxy Maize
LI Xin—bei'?, CHEN Mo—jun’, YANG Hao’, LI Gang’, YANG Fen—tuan’,
KONG Fan-1i*, NAN Gui—xian', CAO Qing—jun’

(1. Agricultural College, Yanbian University, Yanji 133002; 2. Jilin Academy of Agricultural Sciences (China
Agricultural Science and Technology Northeast Innovation Center)/Northeast Crop Physiology Ecology and Tillage
Key Laboratory of Ministry of Agriculture and Rural Affairs, Changchun 130062, China)

Abstract: In this experiment, maize varieties Songnuo 9(Sn9) and Wannuo 2000(Wn2000) were used as materi-
als to study the effects of low nitrogen(LN, CK) and high nitrogen(HN) treatments on commodity quality and chewing
quality traits of fresh waxy maize. The results showed that, compared with the LN treatment, the fresh ear weight of
Sn9 and Wn2000 under HN treatment were significantly increased by 23.12% and 15.86%, and the ear length in-
creased by 4.29% and 21.97%, respectively. HN treatment also increased the grain depth and grain width of the two
varieties, but had no significant effect on grain volume or grain weight. Additionally, nitrogen rate significantly af-
fected the kernel pericarp thickness and residue rate, the kernel pericarp thickness of Sn9 and Wn2000 under the
HN treatment were increased by 11.49% and 32.35% respectively, and the residue rate increased by 8.15% and
9.79% respectively compared with the control. The correlation analysis showed that there was a positive correlation
between the grain residue rate of fresh waxy maize and grain weight, seed coat thickness and grain size, while there
was a negative correlation between grain size and seed coat thickness and residue rate. Therefore, nitrogen fertilizer
should be applied according to the fertilizer requirement characteristics of varieties in production, which is condu-
cive to the coordinated improvement of commodity quality and chewing quality of fresh waxy maize.
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Table 1  Effects of nitrogen levels on ear fresh weight and grain traits of fresh waxy maize
i A RKF fif (o) TRAAF(mL/108) TR ER(104)  FR5EE (mm) FRLRFE (mm)
Variety N level Ear fresh weight Kernel size Kernel weight Kernel width Kernel depth
N B A 171.21+3.46 2.1410.11 2.85+0.05 8.350.09 9.68+0.24
ik & 158.78+3.05 2.05+0.06 2.85+0.20 7.97+0.13 9.38+0.15
Ji¥E 2000 A 289.87+11.62 2.94+0.06 3.19+0.07 9.62+0.06 9.01+0.11
ik A 250.20+9.38 2.87+0.10 3.07+0.06 8.75+0.09 8.4620.15
RKF 0.006 0.236 0.342 0.012 0.010
o A P<0.001 P<0.001 0.003 0.014 0.024
K P Fh 0.107 0.871 0.366 0.305 0.253
22 FAPMHRFPEABRARSEEEFRA 04 (P<0.05)18 & 4.29%; Xt i B Wn2000, HN 4k
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Fig.1  Effect of nitrogen level on ear length of fresh waxy maize
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Fig.2 Effects of nitrogen application rate on grain protein and crude fat content of fresh waxy maize

V' P<0.001
12

0.457 Nlevel: P-0.012 V2 P<0.001
VxN level: P0.523 N level:: P-0.001 * ¥k
VN level : P-0.028
%%k
w035 * 1 9 |
£ — X *
Z & & 1 T
E—; = 025 o ] .
i 3 =2
&5
~ 015 3
0.05 0
Lsn9 Hsn9  Lwn2000 Hwn2000 Lsn9 Hsn9  Lwn2000 Hwn2000

%KF Nitrogen level
B3 SKFEMNEHRFEERFUMEERESEEZRNZN

Fig.3 Effects of nitrogen levels on kernel pericarp thickness and residue rate of fresh waxy maize

24 BRFERFERSFHIEREBRESH

RR PT KD KW KS

1.00 0.89 -0.36 0.99

0.89* 1.00

-0.36 -0.74 *

0.99** 0.94 -0.47 1.00

0.82 * 0.99 -0.83

T :RR.PT.KD KW 5 KS 73 B i 5 Fi L I PRI R SRR/
Note: RR, PT, KD, KW and KS represent seed coat thickness, seed width, seed weight and seed size, respectively.
B4 SHRERFEERSFRMERAMEXMERE

Fig.4 Heat map of correlation between residue rate and grain traits of fresh maize



92 £ ok B 33%&

At S R B () 4), R TR ZUK A B fif
B EOR TR R RR S TR 2 KW 2 35 (P<
0.01,r=0.99) 1A 3¢, 5F iz L& PT(P<0.05,7=0.89) .
TR R/ KS 52 3 1E A 56 (P<0.05,1=0.82), 5 T ki
TRBE KD 52 17 AHOC ; F i JE B2 PT 5 R0 R B KD &2
H1.3(P<0.05,r=—0.74) Ak 5.

3 shieiie

REFEKREKERFHLHNRET TR, G
o 1 il AT T R A A v e TR RRAE R, R A
MGG RGN E HERDE A BRI A
YRR B iz, NI AR O o, $2 R EY)
TR o, —AEPAEIE ST UE L, ORI
RIS =/t =R B N i3 W ENER A 7 =2 s N (]
B FoR = B AL RS o LAk, 3 214t
JIE AT 42 75 K A R 5 RLEE Y, DA HE R R OK
PR b o AR AR IS, HN AR 3R A fif
B FOK SRR EERE T AR TR B R R R
R T LN ACRE %45 SR it A = T
s F KRR M AR R, SR SR B 15 in 6 A o
It AR T T ARG ORISR Sk . AR &
B, &P Wn2000 55 Sn9 X HN 4 B i 1 77 7F 25 5
FAXF T Wl Sn9, Al Wn2000 X FIN Azb B 0 17 51
A 5, 3K T BB -5 R Y R T SR AR A 6o

RO AE R P HE 5T BB D S5 A AL Y
AILR, HTREFM TR B, AT AR R,
Jit R B EOK oL AR (R AR T 1) 5 i, AR
5 e 0 (HN) A 2 8 25 2 15 T Sn9 5 Wn2000 T
ML H &, 76 HNARBER , P 5 b7k rp okl
JE W5 5 e AEAE AR A 45 5 HN A B 5 1 5 b
Wn2000 HAH AR &5 5, BEAIK T Sn9 - RoHLAR DT &
i, WAHUTR, TEMEY A KL H 5 B a2
Eais o G s i =1 i R i o (AN 5/ S e A =7 Ry
SRR R 4 R ] A -
WAL , it A% TR, R, AN Rl £ oK
i AT RRELIR 195 2 it UK B R 1 25 5
TN, FREER G R PR A S B A A A TE T
KK ZR HN BT FRE A KB B Sm
il LA 17 0 G, DT A 1 Sn9 —F-Rz HoH A 17
i,

Tt L 38 0 o e S S DA e R K MELIR 1 I 1Y
HEAEIR . — MRy, B ORI Fh b R 322
rn B AR R PR DR E Y, AR, Bl R SR 2
RAEKES200 , 5 A Wn2000 f 2 B L 25 5 T
Sn9. ZFYEZR LT 4k AR TR TR Rl 5

BC BT, DR 6 B FOKFh e rh P4 R R R
(1) 7 5 B R VA AR SR A AH DG HE . RUIE S it
A S RIS M SRS B 3 KR AR, DA
T A TR A 2R 1R, 3X AT B J& HN Ab 3R 7
A b P R A R Y R N HN ARG R R
JELEE B AL 5 i — 2B IR ABESE . A A O3
BTIRIESE , R i JEERE 5 e i 40 5 I 2 TR OC ,
1 BRI Je i 285 R E i AR RN ] S A
R R AH G, 33X 10 BH 1 i 22UIE R I 2 R e -4
I B K ) A B JEE B R B e R, — o R AT
T R MELER ot o A M
g5 b, AU ARG N FOK ARG A
ERIEIR, —EBE FEmTRE N G R, D
TR A g JBE B T i S | AR £ R oK ) 2
Fio R, 78 AR 7= N e — A4 A A K A
P, PRI 25 R A R ot ot B FT H 5,  E B TR
NEH A .
SRR
[1] Eha, FRmE, i, 55 . RORR T I 28 X £ TR AR &
TH AT AT BIRRYSHIEAT] . Al 2R, 2020, 16(2):
122-127.
MA Y, WANG LY, MA J, et al. Research on cognition level and con-
sumption behavior of metropolitan consumers on fresh corn—empiri-
cal analysis based on Shanghai[J]. Agricultural Outlook, 2020, 16(2):
122-127. (in Chinese)
EXERAE . S ME 324270 PRI K i T i R ) WL BRI -
M TR , 2022-03-05(A01) .
(3] B, EHitE | FET DEMATEL-ISM AR [ 6E£r 1K ) A
LR B[] . FARE,2022,30(1): 182190 .
CAO Y T, WANG Y H. Analysis of restricting factors of fresh corn
industry development based on DE MATEL~ISM method[J]. Journal
of Maize Sciences, 2022, 30(1): 182~190. (in Chinese)
[4] BlioR T, S8y, Bl TP . REIDT L Al FoRR 1y 40030 0 XA K E
Wb A s )] .t ELRL R, 2011,44(2):263-270 .
LUD L, GUO HF, LU W P. Effects of sowing date, variety and nitro-

[2

—

gen top—dressing at jointing stage on starch granule size distribution
of waxy maize[J]. Scientia Agricultural Sinica, 2011, 44(2): 263-
270. (in Chinese)

WL, DAt , e, 45 st T RUIE XS A0 &5 250
S SRR TR, 2022,50(12):64-69 .

YAN S J, FANG Y L, LU Z L, et al. Impacts of reduced application

[5

—

of nitrogen fertilizer on photosynthetic parameters, yield and quality
of maize[]]. Jiangsu Agricultural Sciences, 2022, 50(12): 64-69. (in
Chinese)

[6] AN . it KXo AN [a] G005 T oK il b 20 IR HSOR ) B3
e A= BEALHI[D] . KN TRl R, 2022

[7] TR, BRI Lk 55, 55 RV AR AR PR ZHEIRFIA R
FNBCRAZ] LAl R, 2022,50(1):66-71 .
ZHANG S, CHAI X J, SHEN Y N, et al. Influences of different nitro-

gen levels on agronomic traitsand nitrogen utilization efficiency of



[SISNEISPAZAY

355 REL R SR 45 ) 93

(8]

639 2R FIEAE <l ZRO0 B EORR K SR Wl
millet[J]. Jiangsu Agricultural Sciences, 2022, 50(1): 66-71. (in Chi-

nese)

PRFARS  ARTITR , e, 45 L ARV ZUH R R A RIRBALAE Y
FRA3Er b MR G B B ARSI D] . Aedbe 4k, 2018, 33(3):

189-195 .

[9

—

[10]

[11]

[12]

[13]

[14]

[15]

CHEN S H, XU K W, BAI'Y, et al. The comparative study on yield,
nutrient uptake and forage quality in different organs of maize under
different N rates[J]. Acta Agricultural Boreali-Sinica, 2018, 33(3):
189-195. (in Chinese)

WO, Lhi ), BT A iR S A i /N A T 24
TR RS TS . VIRl RNE 2018 ,46(15): 41-44
YAO ] B, MA H X, ZHANG P P, et al. Effects of plant density and
nitrogen application rate on grain yield and quality of wheat cultivar
"Ningmai 24"[J]. Jiangsu Agricultural Sciences, 2018, 46(15): 41—
44. (in Chinese)

WA XS B, 5 . EUK T i 7 B KR AT A R
FIP A R R R[] . Bl 2740, 2017, 40(6): 1
8.

YANG M Y, LIU Z P, CHEN X, et al. Effects of the N level on ac-
cumulation of N, P, and K and yield formation in the high yield
plants of summer maize[J]. Journal of Hebei Agricultural Universi-
ty, 2017, 40(6): 1-8. (in Chinese)

Pl L BT, R T RUK X R R OR AR 702
TR KB 52| . AR db R 541, 2016, 31(5): 228~
232.

LIY Y, YANG H S, FAN X Y, et al. Effects of different nitrogen
levels on dry matter accumulation and transportation of spring
maize Weike 702[J]. Acta Agriculturae Boreali—Sinica, 2016, 31
(5): 228-232. (in Chinese)

X AT, A dkis , 45 . it 00T i JE B T K 3 oK R
AR HERERIER I R RS2 . A E R 5 IR AR, 2009, 15
(3):493-500 .

LIU H L, HE P, JIN ] Y, et al. Effects of nitrogen nutrition on sugar
and starch accumulation of high starch maize and common maize
[J]. Journal of Plant Nutrition and Fertilizers, 2009, 15(3): 493—
500. (in Chinese)

SR, JR AW B A R E R A2 2 R A 1 B
LH 43 FUAR DG BEE PEAYSZ )] . A 97 S R A4, 2005, 11
(3):320-326 .

ZHANG Z M, DAL L X, HU C H, et al. Effects of nitrogen on the
protein, protein constituents and relevant enzymes activity of maize
[J]. Journal of Plant Nutrition and Fertilizers, 2005, 11(3): 320-
326. (in Chinese)

M, Rk, Ik %V S DO ¥ Sei AT
FESHUNFE]] . R B 2020, 34(6): 46-52 .
HU J, CHEN Z Y, WANG C ], et al. Effects of nitrogen rate on

BERIR

grain quality and starch viscosity parameters in corn[J]. Journal of

Anhui Science and Technology University, 2020, 34(6): 46—52. (in

Chinese)
BRI, 2P0 SER RS | B RN I TR TN A i B A v
FIEZIR[T] . TP DR 242, 2018 ,33(3) :43-47 .

CUI'L N, LI Q F, DONG S T. The effects of nitrogen fertilizer top-

dressing on starch content and starch pasting properties in summer

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

maize(Zea mays L.)[J]. Journal of the Chinese Cereals and Oils As-
sociation, 2018, 33(3): 43-47. (in Chinese)

BRI, 7 i BRE 45 . EUEXT ORIEFLIE BRI oA S L
FRPERE W] . 2 8 RO R 22 4 (A 8RB 4), 2018, 33(6)
1011-1015 .

QIAN B C, FANG L, XIA A Y, et al. Effects of nitrogen rate on
granule size distribution and gelatinization characteristics of starch
in corn kernels[J]. Journal of Yunnan
(Natural Science), 2018, 33(6): 1011-1015. (in Chinese)
BRI R, XREE L AF O IR RIS B E0RE K i BT
WABGRITSE[N] . il 2412, 2020,36(4): 19-24 .

DONG ZZ, QIAO Y J, LIU C X, et al. Study on the influence of dif-

Agricultural ~ University

ferent harvesting times on the quality of fresh waxy corn[J]. Acta
Agricultural Shanghai, 2020, 36(4): 19-24. (in Chinese)

R, 2GR AL, A IR S X I K S R oK
i SRR IR . EARRE,2018,26(6): 94-98 .

CAO Q J, JIANG X L, YANG F T, et al. Effect of planting density
on grain yield and quality of fresh sweet corn and waxy corn[J].
Journal of Maize Sciences, 2018, 26(6): 94-98. (in Chinese)

MAN J, SHI'Y, YU Z, et al. Dry matter production, photosynthesis
of flag leaves and water use in winter wheat are affected by supple-
mental irrigation in the Huang—Huai—Hai Plain of China[J]. PLoS
One, 2015, 10(9): e0137274.

BUEFS R T W, 55 . RIS A8 X e PIRE X T K 4 B
S A A VD] AR AR B2, 2017, 50(15):
2916-2927 .

WEIT B, HU F L, ZHAO C, et al. Response of dry matter accumu-
lation and yield components of maize under N-Fertilizer postpon-
ing application in oasis irrigation areas[J]. Scientia Agricultura Sini-
ca, 2017, 50(15):2916-2927. (in Chinese)

o M, S A5 O AU UK T R K i A
W RAERFHAR] . FoRFERE,2023,31(2):106-115 .
WANG Y Y, DU Y, YUAN J C, et al. Effects of different nitrogen
levels on the yield and nitrogen utilization of high—yield spring
maize population[J]. Journal of Maize Sciences, 2023, 31(2): 106~
115. (in Chinese)

Ebedt 4305 B AF | K-S RERIE AT oK 4t
KAREVEARIFE ML) . A=A 4,2014,34(18):5275-5282 .
WANG X W, YANG W T, MIAO J Q, et al. Effects of maize—soy-
bean intercropping and nitrogen fertilizer on yield and agronomic

traits of maize[J]. Acta Ecologica Sinica, 2014, 34(18): 5275-5282.

(in Chinese)
Wk A, DA, 2R, A L NIRRT 5 B 96 Sl S R
K= BRI . FRRRF,2019,27(3): 134-139 .

YANG F T, CAO Q J, LL H, et al. Effects of nitrogen fertilizer appli-
cation rate and planting density on canopy characteristic and yield
of maize variety Jidan96[J]. Journal of Maize Sciences, 2019, 27(3):
134-139. (in Chinese)

FH . EI ST FRFRANFEFF BTN NP K 5 i
QTLA3HT[D] . KBIH « infFg 4l 7, 2008.

SR AR : WS I, A RIS [RDG JEE X o™ 4
R BTRYSEIALT] . o Ol R, 2004, 37(5): 711-716 .

LIU E K, ZHAO B Q, HU C H, et al. Effects of long—term fertiliza-



94

ESP S

33%

[26]

[27]

(28]

tion systems on yield and quality of maize[J]. Scientia Agricultura
Sinica, 2004, 37(5): 711-716. (in Chinese)

RV AR B, J7 IR, 45 . SO B ACGE 2 0] R R A7 25
WAL . VLA, 2006(6) : 395-396 .

ZHU P B, XU D Y, FANG Z W, et al. Effects of application quanti-
ty of nitrogen, phosphorus and potassium fertilizer on oil content in

rice[J]. Jiangsu Agricultural Sciences, 2006(6): 395-396. (in Chi-

nese)
ZER . e K MR F IR+ 2R B L T [D] L KR

AR, 2011

AR, BUR, ET U5 | SRR K R0 5B R 1
FATHTLT] . KPR, 2003, 11(2):19-21 .

YU Y H, DUAN J, WANG Z M, et al. Grey correlative degree anal-
ysis of the factors influencing the grain pericarp thickness of super

sweet corn hybrid[J]. Journal of Maize Sciences, 2003, 11(2): 19—

[29]

[30]

21. (in Chinese)
B S B , T 9508, 5% . Opaque2 FEPRIGTRE oK 7005 R 1Y
ST . BB, 2021,29(2):29-34 .
ZHOU Y J, HAN J N, WANG M J, et al. Effect of Opaque2 on the
quality of waxy corn kernels[J]. Journal of Maize Sciences, 2021, 29
(2): 29-34. (in Chinese)
i, IMEDE W e A R ZLAMD I K i i
MR BT F K 43 KAk U] . OGIE 280 =, 2012, 29(4): 1978-
1983 .
WANG J, SUN G Y, PAN A L, et al. Determination of lignin, ash
and protein in corn fiber by near infrared spectroscopy[J]. Chinese
Journal of Spectroscopy Laboratory, 2012, 29(4): 1978-1983. (in
Chinese)

(TS 4 £ARAR)



