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Relationships between the contents of nutrients and secondary metabolites
in wheat seeds and their resistance to Sitophilus zeamais
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Abstract: To clarify the resistance and the mechanisms of cultivated wheat varieties to the maize wee-
vil Sitophilus zeamais, the resistances of nine wheat varieties to S. zeamais were evaluated using choice
and no-choice test methods. The correlations between contents of nutrients and secondary metabolites
in wheat seeds were studied, and their resistance to S. zeamais was analyzed using correlation analysis.
The results showed that the resistance level of different wheat varieties to S. zeamais were significantly
different. Both non-preference and antibiosis of Xinong 88 and Shaanmai 139 were lower than those of
other wheat varieties, and those of Xiaoyan 22, Zhoumai 11 and Zhoumai 16 were stronger. Xinong 165
had the highest number of adults (152.00) among all wheat varieties in choice tests, but longest egg-to-
adult duration (35.06 d), and lower number of progeny emerged (19.67), lower weight loss rate (5.37%)

and susceptibility index (8.30) in non-choice tests. In contrast, Zhoumai 18 had the lowest number of
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adults, but moderate susceptibility. No significant correlations were found between preference parame-

ter and the contents of various chemicals, as well as between the contents of protein and total phenol

and various resistance indictors. However, ferulic acid content had a clear negative correlation with the

adult number of progeny, susceptibility index and weight loss rate. Soluble sugar content had a clear

positive correlation with the adult number of progeny, susceptibility index and weight loss rate, and a

clear negative correlation with egg to adult duration. The results indicated that antibiosis of wheat vari-

ety to S. zeamais was closely related to the content of ferulic acid and soluble sugar in wheat seeds. The

higher ferulic acid content or the lower soluble sugar content, the stronger resistance of wheat has to S.

zeamais.
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Fig. 1 Selectivity and weight loss rate of Sitophilus zeamais adults to different wheat varieties
ZMI18: JilZ 18; XY22: /]ME22; SNO81: BRAK 981; ZMI11: Ji 4 11; ZM16: JiZ 16; XN88: P4k 88; SN33: kiR 33;

SM139: B 139; XN165: P4k 165,

P s A~ bR iR . AN [R) T RE R IR 48 Duncan [T S M 22 VA A 31 P<0.05 7K

2B %, ZM18: Zhoumai 18; XY22: Xiaoyan 22; SN981: Shaannong 981; ZM11: Zhoumai 11; ZM16: Zhoumai 16;
XN88: Xinong 88; SN33: Shaannong 33; SM139: Shaanmail 39; XN165: Xinong 165. Data in the figure are mean+SE. Differ-

ent letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 2 Egg to adult duration and the number of progeny of Sitophilus zeamais in different wheat varieties
SM139: B 139; XN88: P4k 88; SN33: Bk 33; XY22: /IME22; SNISI: B4 981; ZMI1: JH 4 11; ZMI18: Ji % 18;

ZMI16: JEZ7 16; XN165: Pi4 165,
EREE.

PE] b Bl SRR DR . A [F) 5 RER 7R 28 Duncan BT A 1 22 K6 50 78 P<0.05 7K
SM139: Shaanmail 39; XN88: Xinong 88; SN33: Shaannong 33; XY22: Xiaoyan 22; SN981: Shaannong 981;

ZM11: Zhoumai 11; ZM18: Zhoumai 18; ZM16: Zhoumai 16; XN165: Xinong 165. Data in the figure are mean+SE. Different

letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 3 Susceptible index and percentage of weight loss of Sitophilus zeamais to different wheat varieties
XN165: PifR 165; XY22: /IME22; ZM16: JiZ 165 ZM 11: JHZ 11; ZM18: JH % 18; SN981: B4 981; SN33: [l 33;
SM139: B 139; XN88: PiA 88, KMt V- BihrifEi . AR FRER R 4 Duncan [T A M 22 B AG B0 7E P<0.05 /KT
ZFEFE ., XNI165: Xinong 165; XY22: Xiaoyan 22; ZM16: Zhoumai 16; ZM11: Zhoumai 11; ZM18: Zhoumai 18; SN981:
Shaannong 981; SN33: Shaannong 33; SM139: Shaanmai 139; XN88: Xinong 88. Data in the figure are mean+SE. Different let-

ters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 1 Contents of chemical substances in wheat seeds of different wheat varieties mg/g
L Bﬂéﬁﬁ& bV ATVE E BB WV o KEH EiEE  AEA
Variety FenThc Total Soluble Albumin  Globulin .E . Glutenin Glute.n Tota?
acid phenol sugar Gliadin protein protein
784k 88 0.59+0.02 1.17+0.08 158.49+1.45 16.40+0.34 14.17+0.34 16.28+0.65 29.52+0.90 45.80+1.50 76.37+0.96
Xinong 88 c ab a c be d a a ab
B2 139 0.59+£0.04 0.98+0.05 159.79+5.41 9.86+1.07 13.82+1.07 22.95+0.71 22.45+0.98 45.40+0.36 69.07+0.39
Shaanmai 139 c c a e c a d a de
Bk 33 0.52+0.01 1.23+0.02 148.59+6.01 15.39+0.34 14.78+0.34 20.06+0.10 26.81+0.29 46.87+0.32 77.03+0.38
Shaannong 33 d ab ab cd bc b b a a
Bk 981 0.61£0.02 0.93+0.12 158.924+2.50 14.52+0.18 14.72+0.18 20.08+0.46 25.23+0.73 45.31+0.55 74.55+0.70
Shaannong 981 c c a d bc b bc a abc
18 0.66+0.03 1.30+0.04 159.014+2.88 18.63+0.42 13.15+0.42 17.76+0.39 22.61+0.43 40.38+0.35 72.16+1.35
Zhoumai 18 c a a a c cd d b cd
11 0.77£0.01 1.31£0.04 146.23+6.25 17.90+£0.66 16.49+0.66 18.08+0.33 20.37+0.32 38.44+0.12 72.82+0.20
Zhoumai 11 ab a ab ab a bed e b c
Pi4R 165 0.72+£0.01 1.06+0.04 115.67+17.81 15.47+0.17 11.36+0.17 19.47+1.46 26.55+0.39 46.02+0.18 72.84+0.80
Xinong165 b be c cd d be b a c
/IME 22 0.80+0.01 0.98+0.01 140.49+1.43 16.73+£0.39 15.62+0.39 16.67+0.45 24.36+0.76 41.03+0.88 73.37+1.09
Xiaoyan 22 a c ab be ab d cd b be
JZ 16 0.73+0.02 1.33+0.05 129.85+5.10 17.79+0.47 11.20+0.47 20.02+0.38 19.18+0.22 39.20+0.58 68.19+2.14
Zhoumai 16 b a be ab d b e b e

FEBE P B b iR . RIS R FEBEFE R 4 Duncan B B 22 1 K 56 78 P<0.05 /K- 22 R il 2 . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 2 Correlation between resistance indicators of wheat to Sitophilus zeamais and contents of various chemicals in wheat seeds

ESE AV 2

.. ‘,7.;6 52 3K B> > %ﬁ
L S UM TR SRR RSO

Number of EinpNE o
BolkEtekn choice Weight loss rate Egg to adult Number of Susc.eptlblhty Perc.entage of
Resistance indicator for adults caused by adults develop.ment progeny index weight loss
duration
r P r P r P r P r P r P

FAIZEMR Ferulic acid -0.18 0.64 -052 0.5 062 0.07 -0.72 0.03 -0.73 0.03 -0.76 0.02°
A} Total phenol -026  0.51 005 090 022 057 001 099 -003 094 -0.17 0.66
AV MERE Soluble sugar -0.50 0.17 013 074 -0.76 0.02° 0.86 0.00" 0.89 0.00° 0.68 0.05
& A Albumin -043 025 -024 053 050 018 -037 033 -041 028 -0.50 0.17
ERE H Globulin -047 020 008 083 -052 0.15 022 057 030 043 0.17 0.66
i 1% 55 [ Gliadin 032 041 051 0.16 -0.11 078 011 077 0.15 071 0.09 0.83
A% H Glutenin 044 023 0.28 046 -030 043 027 048 024 054 056 0.11
IF5 2 4 Gluten protein 0.64 007 0.60 009 -037 033 034 037 032 040 061 0.08
KEE A Total protein 0.05 08 -0.10 079 -029 045 019 062 0.19 0.63 035 036

#1435 F R AE P<0.05 R P<0.01 /K- AHE . * or ** shows significant correlation at P<0.05 or P<0.01 level, respec-

tively.

75 B BRI P, R — B ] THUE R /N, A PR A R 5, U HOA TR R i
SRR (A PEA 165 TAUR MBI /D MUR R PRI, R R S B ) 3 e b &
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55 S i oG RN S H S T 2 ) o AT B
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EIEADCR A AR L . AT MR o S 2 i /N A2 XoF
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Prostephanus truncates (Horn) Hi 1419251841 [A] (Ser-
ratos et al., 1987 ; Nwankwo et al.,2014) , B2 F 0]
WEPERE O ] DR s bn AR
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Mikami et al.(2012) #2318 (5 £ KX £ R G HidE 5 H
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