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Effect of nitrogen dressing ratios and high temperature on the
formation of starch after anthsis of spring wheat

MU Yu, ZHU Rong, SUN Li-ying, KANG Jian-hong
(School of Agriculture, Ningxia University , Yingchuan, Ningxia 750021, China)

Abstract: Effect of nitrogen dressing ratios and high temperature on the formation of starch and yield after anthsis in
spring wheat were studied by pot experiment. The result showed that, under high temperature, grain amylose, amy-
lopectin, the concentration of total starch, key enzymes (ADPG — PPase, UDPG — PPase, SSS, GBSS) activity and yield
of Ningchun 4 and Ningchun 47 were lower than the normal temperature processing. The concentration of amylose, the
activity of AGPP — PPase, GBSS following the nitrogen dressing ratios of N1 (3:7) and N2 (4:6)

other nitrogen dressing ratios. Therefore, the concentration of starch and key enzymes activity were mainly affected by

were higher than the

high temperature after flowering, which then affected the yield and quality. The effect of high temperature the yield and
quality could be mitigated by reasonable nitrogen dressing ratios (3:7 and 4:6). For this reason, it was suggested that
the reasonable measures could be taken to ease the harm of high temperature and improve the yield and quality of the
spring wheat .
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Fig.1 Effect of nitrogen dressing ratios and high temperature stress on the concentration of amylose and amylopectin
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Table 1 Effect of nitrogen dressing ratios and high temperature stress on the total starch concentration
L 4h AEJ5 KL Day after anthesis/d
Cultivars Treatments 10 15 20 25
N1 22.81 +0.088d 37.39+2.31b 48.60 +0.03¢ 70.14 £ 033b
R N2 29.30+1.23b 38.13 £ 3.48bc 44.80+1.13d 64.50 +£0.39¢
(T1) N3 31.23+0.0la 37.33+3.03¢ 52.03+0.28b 78.86 +£0.76a
Normal
temperature N4 26.60 +0.96¢ 42.02 +4.35b 56.60 +0.81a 76.60 + 1.99b
4 N5 28.04 £0.55b 46.12 +£0.50a 49.71+2.03¢ 62.80+1.48d
Ningchun 4 NI 22.81+0.088d 37.39+2.31b 55.21+0.05a 69.30 +0.46b
[ N2 29.30+1.23b 38.13 +3.48bc 52.84+0.21b 75.20£0.29a
(Irlrll‘z}i N3 31.23+0.0la 37.33+3.03¢ 45.22+0.19d 60.30 £ 0.34e
temperature N4 26.60 +0.96¢ 42.02 +4.35b 48.30 +0.46¢ 66.12+0.03¢
N5 28.04 £0.55b 46.12 +£0.50a 42.82+£0.02e 68.65+0.77¢
N1 20.45+0.29b 43.85+2.19b 44.30£0.57e 74.28 £ 0.06b
I N2 21.70 £ 1.99b 48.99 £ 2.25a 51.10+0.02cd 78.21+1.15a
(T1) N3 22.39 +3.45b 46.73 £2.00a 56.30+2.12b 64.43 £2.98d
Normal
temperature N4 25.15+3.78a 43.39 +2.56b 56.90 + 0.09b 73.32+1.58b
T a7 B N5 26.51+0.52a 47.50 £ 0.003a 61.10+2.37a 65.07 £0.59d
Ningchun 47 NI 20.45+0.29h 43.85+2.19 55.50+3.13be 65.14+3.27d
foh N2 21.70 £1.99b 48.99 +2.25a 48.15 £ 1.06de 71.03 £4.64b
(HT;})l N3 22.39 +3.45b 46.73 £2.00a 44.70 £ 2.25e 69.40 + 1.86¢
1
temperature N4 25.15+3.78a 43.39 +2.56b 53.01 +1.29bc 67.80+0.82¢
NS 26.51+0.52a 47.50+0.003a 48.85+0.87d 72.60+0.71b
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Fig.2 Effect of nitrogen dressing ratios and high temperature stress on the activity of ADPG — PPase
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Table 2 The correlation coefficient of GBSS, SBE etc, amylose, amylopectin and the concentration of total starch in Ningchun 4

b R R ATk
Trijn%nt Efyff Aimfriziﬁn To?alﬁfltﬁfch ADPG UDPG CBSS SBE
THEVER Amylopectin 0.64" "
SAJEM Total starch 0.67"" 0.84""
gcrr)  ADPG-PPase 0.58"" 0.77°" 0.89" "
Normal UDPG - PPase 0.39 0.43 0.68"" 0.68" "
temperature - pgg 0.58"" 0.68" 0.81° 0.79""  0.86""
SBE 0.38 0.54" 0.56" " 0.69"" 075" 0.85""
sss 0.68" " 0.41 0.47" 0.55" "  0.55" 0.66""  0.69""
FHEERS Amylopectin 0.84%"
JJEM Total starch 0.87"" 0.81""
S(T)  ADPG-PPase 0.90" " 0.87" 0.83""
High UDPG — PPase 0.80% " 0.83" " 0.62" " 0.86" "
temperature - pgg 0.88" " 0.81" 0.76" " 0.89""  0.84""
SBE 0.73" " 0.70" * 0.58" " 0.84""  0.83""  0.87""
SsS 0.72°" 0.58"" 0.65* 0.74"*  0.64"" 0.8  0.81""

R3 TH A4S GBS SBEFRMXBEE. EEEN . XEEMS 2EMIEXRY

Table 3 The correlation coefficient of GBSS, SBE etc, amylose, amylopectin and the concentration of total starch in Ningchun 47

et Comie ot Tl PG UGG s
SCHEVERS Amylopectin 0.35
JAJEM Total starch 0.41 0.81""
gty ADPG—PPase 0.49" 0.71"" 0.90" "
Normal UDPG - PPase 0.71" 0.20 0.37 0.49"
temperature - pgg 0.50" 0.50" 0.64" " 0.79"*  0.71°"
SBE 0.70" " 0.25 0.42 0.58""  0.87°" 0.72""
SsS 0.74" 0.43" 0.62" 0.75""  0.87"" 0.86""  0.86""
SHEVEN} Amylopectin 0.56" "
JJEH Total starch 0.78" " 0.87""
S(T)  ADPG-PPase 0.64" 0.79"* 0.89" "
High UDPG — PPase 0.47" 0.27 0.55" 0.59"
temperature - cpag 0.53" 0.32 0.63° 0.54" 0.79"
SBE 0.61" 0.27 0.50" 0.60"*  0.85"" 0.66""
S8 0.70" * 0.16 0.49° 0.53" 0.74* 0.70°%  0.84%"

2.4 GREEBIWNSEMETENE=EMHAM
Al

WE 7~ 10 s, AR EEEE AT T/
45T 47 5 ERLE R E | TR E Y
FEEACANAA] . HR T AT, 45 RUIEISE ) AE
T DIE H, JUIEIBE L N1TUN2 (35N TRLE
R D) 7 W 0 m T HE A, thinT & 4
SHHURIBC TIN2 > TINI > TIN3 > TIN4 > TIN5, fl k7
 TIN2 > TIN4 > TIN3 > TIN1 > TIN5, Tk & TIN2
> TIN4 > TIN1 > TIN3 > TIN5, = 9 7= & TIN2 >

TIN4 > TIN3 > TIN1 = TINS; T %5 47 SR TIN2
>TIN3 > TIN1 > TIN5 > TIN4, ki 8§ TINI > TIN2
>TIN3 > TIN4 > TIN5, T, TIN1 > TIN2 > TIN4
> TIN3 > TIN5, A #) 77 & TINI > TIN2 > TIN4 >
TIN3 > TIN5, fRil i T2 5, B i i e AR 45 it
R TR A ) P R TR TR, B
T 4 5 T2N2 A9 T8O KR AR 19 b 3658 T2NIT
T2N3. T2N4, T2N5 43 i 38 /> 7 5. 03% . 0. 16% .
15.37% .11.77% , T2N2 1 T R 5 4 T2N1.T2N3 Jik
DT 15.37% .3.871% 5 T % 47 5 T2N1 BB EUR
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