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Effects of irrigation on yield and quality of high-gluten wheat Xinmai 19

SHENG Kun, YANG Li-juan, JIANG Zhi-kai, WANG Ying-hong, DONG Yun, ZHAO Zong-wu
( Xinxiang Academy of Agricultural Sciences, Xinxiang, Henan 453000, China)

Abstract: A field trial was conducted during 2009—2010 at the experimental station of Xinxiang Academy of Agri-
cultural Sciences and Gaocun Village in Huixian City, Henan Province to verify the effects of irrigation on yield, dry mat-
ter accumulation amount (DMAA), dry matter distribution ratio (DMDR), water use efficiency (WUE), and quality of
high-gluten wheat. The trial was implemented by using randomized block design with three replications. Five treatments
of irrigation were included: pre — sowing water + jointing water + flowering water (T1), pre-sowing water + jointing
water (T2), pre-sowing water + winter water + booting water (T3), winter water + booting water (T4), and winter
water + pre-jointing water + flowering water + filling water (CK) . The results showed that the irrigation treatments af-
fected significantly grain yield, DMAA, DMDR, WUE and quality characters of Xinmai 19 at both sites. The yield of T1
was the highest, which increased by 5% in average at the two sites compared with CK. The DMAA, DMDR, WUE, ir-
rigation WUE and precipitation WUE of T1 were wholly higher than those of CK. The WUE of T2 was the highest, which
increased by more than 6% compared with CK. When irrigated twice or more during the whole growth period, the grain
quality tended to be worse with the increase of irrigation frequency. There was little difference of grain quality between ir-
rigation once and no irrigation after anthesis, both of whose grain quality was prior to that of irrigation twice after anthe-
sis. In comprehensive view of yield, quality and WUE, T1 was the best irrigation mode for high-gluten wheat production
in northern Henan Province.
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Table 1 Soil moisture content and soil bulk density before sowing

b s, I H +J2 Soil layer/cm
Site Ttem 0~20 20~40 40~60 60~80 80~100 100~120 120~140 140~160 160~ 180 180 ~200
F4 8 /(g em™3)
! 1.34 1.62 1.55 1.58 1.64 1.65 1.64 1.43 1.43
—5i Bulk density
No.1 =N
- 5 & /0
field §7k$//b 17.89 18.55 18.67 19.84 19.89 19.46 22.58 23.59 29.09 32.03
Moisture content
g v =3
PHRE(gem™) ) g 1.55 1.50 1.54 1.52 1.54 1.53 1.55 1.48
Eh Bulk density

Gaocun

EIKES %

Moisture content

17.91 19.71 21.25

20.47

20.45 21.35 22.62 23.47 25.44 25.72
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2009 4F 10 H 16 SR, 3 M@ B, A 375
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Table 2 Yield and yield components under different treatments

st i PR A=
M g hﬁiﬁl . HEEL T *ﬂ‘.if':.g
. Grain number Spike number 1000-kernel Grain yield
Site Treatment . 2 . _2
per spike /(10*+hm~2) weight/g /(kg=hm™?)
CK 33.0 646.7 43.6 6742.3a
Tl 32.7 751.7 39.4 6882.0a
—5 ™ 3.1 728.3 40.5 6835.1
No. 1 field : : ' o
T3 33.1 653.3 41.3 6383.8b
T4 34.1 655.0 40.7 6469 .4b
CK 31.2 605.0 4.0 6416.7¢
T1 29.3 670.0 43.2 6916.7a
Rl T2 29.5 675.0 42.4 6666.7b
Gaocun
T3 27.0 648.3 43.6 5944 .4d
T4 27.1 643.3 43.6 5750.0e

T S SNBAR G AR T RERORTE 0.05 KFZF A BE . T

Note: Values followed by the same letters within a column are not significantly different at P < 0.05, hereinafter the same.

2.3 FELEXSKSFIARER M

M 4 T LU H B IR OO i, 7K 23 AT
TEE /K M) P % R0 L S K T AR B X AR T2 b B
7K 3 R FIRCR B, G CK AR B Y 6% LA |,

WK R 2R R 55 , b CK AL P Y 989% LA I,
T8 T4 HAEP LRI B, FERF
LA B A 7 T AR A R 7K ) FH A0 A b A —
RPN TLLT2.CK > T3. T4, HIE/KFFHFLL CK



%55 4 B AE AR AL BEXT SR /N T A 19 774 K h B 2 45

B B S T2 AL, fE— S A m A e i X EJR R HOKBRIAT, XK IR AT
91.7% 1 178.2% . midtE M SRR TARE  THRZEM FKIIER, AR TR G AT FF2EH

x3 ARLEX T REFESHIRME

Table 3 Distribution of dry matter in various organs under different treatments

it E-X ] Teli%h + st Bt POR S ADAY i
Leaf Stem Spike axis + glume Total Contribution to grains
iﬂ/\ﬁ\\ QIE Pt Pt P Rt Pt P P R YN —
Site Treament ~ FiZHE  FiE% g sk Hizn BiER R HiEx BTy HETY
Amount Ratio Amount Ratio Amount Ratio Amount Ratio Jiiz i T &
/g /% /g /% /g /% /g /%  DMIBA/% DMAAA/%
CK 3.40 29.9 5.43 21.5 0.40 4.8 9.23b 20.5b 28.6¢ 71.4b
Cag T1 3.49 27.3 4.10 14.2 1.23 14.6 8.82¢ 17.6¢c 23.0d 77.0a
No.1 T2 3.76 31.9 4.51 15.6 0.86 10.2 9.13bc 18.6¢ 25.3d T4.7a
field
b 3 3.84 38.4 6.06 20.8 0.19 2.4 10.09a  21.6a 33.8b 66.2¢
T4 5.73 47.7 4.71 16.0 0.17 2.2 10.61a 21.6a 37.7a 62.3d
CK 2.46 25.1 4.33 18.3 0.52 6.2 7.32b 17.5b 28.8¢ 71.2b
T1 1.58 18.9 2.32 12.0 0.50 5.6 4.39d 12.0d 16.2d 83.8a
‘ﬁ‘ﬁ— T2 1.93 21.9 3.92 17.2 0.92 10.8 6.76¢ 16.9h 26.6¢ 73.4b
Gaocun
T3 3.35 38.4 4.08 16.9 0.43 5.4 7.86a 19.3a 35.0b 65.0c
T4 3.40 37.0 4.78 19.2 0.13 1.6 8.31a 19.7a 38.1a 61.9d

Note: DMTBA: dry matter translocation before anthesis; DMAAA: dry matter accumulation after anthesis.
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Table 4 Water use efficiency under different treatments

oK Wk AR AKHFE K5 F T KA Rk F +- 5K H]
b5 AEFE AR S JRR %R AR %R
Site Treatment SWC e P wC WUE WUE; WUEp WUEg
/mm /mm /mm /(kg'hm'z'mm_l)/(kg'hm_z'mm_])/(kg'hm'z'mm'l)/(kg'hm_2'mm_l)
CK 120.4 296.6 122.5 539.6 12.50b 22.73d 55.04a 55.99a
B Tl 173.2 251.5 122.5 547.2 12.56b 27.33c¢ 56.11a 39.69h
7
No.1 T2 234.1 144.2 122.5 500.8 13.66a 47.43a 55.83a 29.21c
field
Ie T3 182.4 222.6 122.5 527.5 12.13¢ 28.73¢ 52.22b 35.07b
T4 197.3 161.7 122.5 481.4 13.47a 40.11b 52.94b 32.87bc
CK 67.9 294.2 122.5 484.6 13.24b 21.81d 52.38a 94.45a
Tl 141.7 240.5 122.5 504.6 13.71a 28.76¢ 56.46a 48.82b
el T2 196.4 154.4 122.5 473.2 14.09a 43.19a 54.42a 33.95¢
Gaocun
T3 157.1 237.4 122.5 517.0 11.50d 25.04cd 48.53b 37.84bc
T4 171.0 169.1 122.5 462.6 12.43¢ 34.00b 46.94b 33.63¢

Note: SWC: soil water consumption; I: irrigation; P: precipitation; WC: water consumption; WUE: water use efficiency; WUE;: irrigation water use effi-

ciency; WUEp: precipitation use efficiency; WUEs: soil water use efficiency.
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Table 5 Protein content of wheat grain

under different treatments

2.5 A[EA0IE RS E E B S E R 0
WG Ll AR, /N o B K 2L HETE
S HE KRR L it B DR A T S A 2 ), 7 b i 24

Ak — 5t R T R—, MoK JEMEE SRR ) S RBLHEE S
Treatment No.1 field Gaocun Average a N
AR LT DL CK J ., B I LA 4
CK 14.8¢ 14.6¢ 14.7¢ N hpe
‘ ‘ ‘ %, fH T4, T3, CK [i] 22 5% AW 35 . 55k DL T3 dx
I 15. 1be 15.2b 15.1b .. . o o s s
i, CK A T4 = Ak o MHEKERF , DL A5 bR b
T2 15.6a 15.8a 15.7a
K A IG IR iA RAR  aA, IRT DU &
T3 14.9¢ 15.1b 15.1b N o
2SR HEIE , ol T AE S5 HE KA A T4 R R B
T4 15.5ab 15.6a 15.5a L
TEIR
RO AIEHEIK AL IR X R M AR O RN
Table 6  Quality characters of wheat grain under different treatments
oy W K 2% e B [ i TN VAL AL A
Wk % KFE FAEME] B AR TM#I‘EUJ Hi_jtﬂﬁﬂﬁﬁj? W fi i 15FE$
H o, Ab P L Water Stable . e Extension ~ Maximum extension . Extension
K Trrigation X K Softness  Extensibility R K Ratio
Site Treatment i absorption period JFU , resistance resistance (R/E) area
mes /% /min o /EU /EU /em?
CK 4 59.3¢ 7.7h 70¢ 203b 330c 486h 1.65b 134b
T1 3 60.4b 9.9a 6lcd 206ab 368h 518ab 1.79a 152a
N:?fii}fid T2 2 60.6b 9.3a 55d 211a 385a 550a 1.82a 160a
T3 3 61.8a 7.2b 121a 205b 370b 523ab 1.80a 149a
T4 2 62.0a 7.1b 95b 208ab 380a 544a 1.83a 157a
CK 4 58.5d 8.2b Tle 204a 333¢ 493¢ 1.63¢ 131b
Tl 3 60.3c 10.4a 66cd 208a 366b 512b 1.76b 155a
G’Zﬁiﬂ T2 2 60.8b 10.6a 61d 210a 391a 563a 1.86a 167a
T3 3 60.7b 7.4b 107a 205a 360b 534ab 1.76h 153a
T4 2 61.2a 7.6b 97b 209a 377b 550ab 1.80a 160a
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