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W N EEN R E > PO HRE R B NS TR E - EENEOBRERE
Mg INEACHE A PR R i EE L E & & - Rl /e B8 & A (gliading) B & 1 (glutenins) Z 4H R & 1
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AR R N ARG~ FEAREIR « IERREY o BN R L R S BRI TR - RIS
PR R K TR > B0 PR R SRR R R B R ARIE V5 (F - (i — A
MR HEEAE - Mg B PR AR 0 B 2 SR 8 R REBUN BRIRIEE Y — » EHUEEARR
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BE > DA R 3R /K 3 1% 1L B 22 87K o HEBR © BEAE T AR, ~ $FACHE A 2 &€ » WNEAE—X
iR > HEF &5 Bk P,0s 72 kg - ha! » K,0 108 kg - ha™! » EUALER 3 FlAEANE: © 120 ~ 150 & 180 kg
N-ha's & 2 fESEEE > A/ N4 35 Feekes Scale 1/3/5 HHEASY R FIEHE 50%/50%/0%E 40%/
35%/25% o i AEFEER AL AR AR 0.1 ha S 39 5% 40 kg » $RACELEAEA & 557 Al L& B8 R i I e
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BUBSHH(CD 1 Mill, Chopin Instruments, France) B85 145 55 | 543 - BHISSERL /4 AR HL K
5 W FEITASIESTHENIR DAT200, Perten Instruments, Sweden) {41 F1E & R 5317
W SRR EHEOE SR E 2% Krag s 2E® -
() WA, EE NE

DAEBIEYEEE ST & (AACC method 38-12) J5E534 - FRELELNTEE 2 25453 10 g 8]
AT A 4.8 ml 2% NaCl 5RO ES /KIS 7K 7329 5170 - BRI JER) Z248(Glutomatic
System, Perten Instruments, Huddinge, Sweden )& #Y 5 &h75E571%(Glutomatic gluten washer 2200)E
L[ E - BT 2 ZOERR » R JERnIE e o8 SR H T~ BEBRAa R - K H B A8 AR B (R [H (Gluten index
centrifuge 2015)FAETTHE K » SRR OB SC DR SREAEI R &I T - [ s e e 4~ B gL L G 5
prEEE - HRHE R RE B AR T RRE - DS E - LR ARG TR R S &
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1. 8 Fh & & (wet gluten)(%o)=((FUEAH*10)x(100-fk5h.2 7K 73 2 8.%))/100 -Ein Z KT & 8%

2. #ifHHE#(gluten index)=(iE B AL 4 HYAE 7 5 (2) < 100)/484H7(2)

3. HizRh e B (dry gluten)(%)=485Zf7E>10

(Z)IIFE 5 E 53 17(falling number, sec. ) DASEEIFLYIEEE 531 i & (AACC method 56-81B)” 7 J5
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FHEH) 40 T(EZ P39 ARER - IR ERFERE R EYIE R R - MACHER
100°C Z I8 E 25( Falling number FN1900, Perten Instruments, Sweden ) jAT8& 23 A 5048
FEZE 60 PHEER L% - BiEissE LN THEMI E - KRS E R B e 5 E ]
TEF T BB LR P BEYA T - BRI TE S 2 R 2 PO 8 (sec) Bl By U (48 7Y
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HE - $BTEIS S 40 KFiE 20% @ AiiE g - ASEHFR ERRERI(10/30 ~ 11/15 ~ 11/30 H)Ed
R E R B EAR O MR EE - HESTE N A iR 2 SR B A > G5BT 0 120 kg N - ha'!
W T > DL 11 F 15 HifE H SR 40%/35%/25% 7 i B & 2,884 kg - ha' £ > 11 H 15
FI 57 » SUTER 50%/50% 57 i B & 2,794 kg - ha” 207 3 150 kg N - ha Jii & T » JRLA 11 A
15 FHERE EER U 40%/35%/25% 5 il > /N 3,551 ke - ha B » 11 A 30 HIEMEEIRE
A 50%/50% 3 i i BE = /76 £: 3,551 kg~ ha™ 2022 » (HLEL 4G 40%/35%/25% 73 i B 7 B 7 S R B -
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180 kg N-ha ' ji & - A &R 11 H 15 H#%TE FLEREUE 40%/35%/25% 53 e e Bl > /[N 38 7 & 3,868
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150 kg N - ha™ Jfi F SR FEAHEI (B —) - 45 Lol SREEHEHE T - ERELL 11 F 15 HiEfEE
FREE 40%/35%/25% 57 it e i fe e > HLCORy 11 H 30 HERFE > (LRI A > 11 H o N ajE fy o s
2 SREHEERE . BRSO HA T NEER - $ERE 10 H 30 H#%E - /R BEERE - 2
I FE B34 1 S S B e 1 NR . o A4S SR EASELAR(2016) LLIE & S M & 140 kg N - ha' > 5
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B E ELAEE TR By 5%7KAE T 4E LSD Mg AR E 72 5 -

Fig. 1. Effect of sowing date and nitrogen application on yield of Taichung Sel.2. Error bar is the standard
error of mean (n=3). Means with the same letter are not significantly different at 5% level by LSD
test.

R EHERAEL R [ E N 8 R SR R R N A 2 S e E O E e B
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MHEOE &R S HopJREL 180 kg N - ha' FLER 40%/35%/25% 5 Hipi B> 13.5% 555 © MEM4HE
FERFHE 11 H 30 H > /NEETE 2 st ERE SR8 11 A 15 OfFEAHE 28 - &5
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Table 1. Effect of sowing date and nitrogen application on whole grain flour crude protein contain of

Taichung Sel.2
Treatment N (kg - ha'l)
120 150 180

Oct 30 50/50/0 12.3+0.3 &’ 12.6£0.3 a 13.2+0.2 b
40/35/25 12.840.3 a 12.9+0.3 a 13.6+0.1 a

Nov 15 50/50/0 12.2+0.5 a 12.5+0.4 a 13.1+0.2 a
40/35/25 12.9+0.4 a 13.0£0.3 a 13.5£0.2 a

Nov 30 50/50/0 12.1+0.4 a 12.4+£0.2 b 13.0+0.4 a
40/35/25 12.8+0.2 b 13.1£0.3 a 13.7£0.3 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5 .
y Mean + standard error (n=3). Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

INEFHEAE &R B TE A F RS B R BIE R 5 i R DA R B ARG
SARIEN AREE (00 )BT H  SUATHE FH B B P N IR B VIR A R EIRR R R
TEE{f R (jointing stage)f% i ¥ e Fof By o B B A (R E ] - 2080 2 JCBHES R = &
AESE REGEE IR GERIEREE A BT E®"™ - Mohammed %(2013)H152
e BEE S M & 0 kg N ha B9/1% 200 kg N-ha™» /NZREE 21 2,110 kg-ha™ B4 /11% 6,783 kg -
ha! > ZEHOHHEE B 8.96%FETH 2 17.19%"” « Rl » AERERF A [EIFEFEHABL R (3] A A & &
FHES MR - PR NGB 2 SR HE N E S8 w8 SRR 10 H 30 HiEfE >
PEFE > DL 180 kg N - ha Jifi i & FLER 40%/35%/25%53 it L (A BB 2R (8T 12.7%5rm) > el by
11.0% > {4 120 kg N - ha™ i & H. 50%/50%53 1.2 s - 11 H 15 HiffE2/NEEmmHE S E &
B EMESES R T - B S &8 et 0 HP Ll 180 kg N - ha'! Ji &
40%/35%/25% 53 i B 2 M & & 12.5% i « AR RRERF 2 11 5 30 H > /NEG 5 2 5F
HAHEAE SR 11 B 15 HIEEAMEE 2835 - 47 Lrr - # et S0 o] A et &
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Table 2. Effect of sowing date and nitrogen application on flour crude protein contain of Taichung Sel.2

N (kg - ha™)

Treatment
120 150 180
Oct 30 50/50/0 11.0+0.2 a” 11.4+0.3 a 12.0£0.1 b
40/35/25 11.1+0.1 a 11.9+03 a 12.7£0.2 a
Nov 15 50/50/0 11.1£0.3 a 11.4+0.2 a 12.3+0.3 a
40/35/25 11.6£0.5 a 11.8+0.2 a 12.5+0.4 a
Nov 30 50/50/0 11.0£03 a 11.2+0.2 a 12.3+0.3 a
40/35/25 11.5£0.4 a 11.7£0.3 a 12.5£0.2 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5.
y Mean + standard error (n=3). Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

SR BLEZ AR AT > 10 H 30 EFBRE /NI 0 150 B 180 kg N - ha™ i AT #E E R4 7
BUES SRR B 1 120 kg N-ha' > LU 40%/35%/25% 53 i R AT I 5 17 50%/50% 43 i g gt -
11 A 15 HEL 11 H 30 HREFERE > HRMA, R4, & &8 10 A 30 HIFE@SEE - HHES
A R B S A 5 PR T+ = el 0 B R A L 2 B RN - 4 BT BT
/NERRT A > T RIS P R B Y R (R = T) - T R T & R I R B
% o

TR RV B R Y B BB NEREEN AU EAE AR AER
RSB E Rk B - FHAHTEBUER 40 /NI ERIE R BRI S G BT R =R 55 DA BT A
TE R B « AZCHERER » 10 H 30 BT &85 2 S I MAnfa sk 65-83 » BEE(R 11
A 15 HEL 11 A 30 HREfREH - 11 7 15 00 B S 005 & 120 kg N-ha' 341% 180 kg N -
ha! > HEFHTEEE 74 FFHE 88 0 FAT 40%/35%/25% Sy inEFE > [EE FHLHGA & 120 kg N - ha' 1
fiNZE 180 kg N - ha! » FHABATHEEE 74 FFFZE 91 - 11 5 30 H#%E - M5 802 S & 120
kg N - ha' B4f1Z 180 kg N - ha' » ZHFHHEEE 75 FFFZE 88 » EHE 40%/35%/25%5 e B - g
FUHEHEFI R 120 kg N - ha' 39J1% 180 kg N - ha™! » HEHFHIEHE 76 LI % 87 » BURKYH EHCES A
PR AT R I SR AR AT & TS Ao R P S SR 3t B S 7 i P R
(FTF) - HIFETaH » SRS EE SR VIR T R B S BRI T 52 PR ~ PR ~ BK R =
WEHRHTE S T > AW NS ERN TR O P  JEE—REAER" ARG BRI i
HEHE 5 FE AR A A 15 B SR B FTHEH] 180 kg N - ha S5 At A 52 0 o 1 S G A -
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Table 3. Effect of sowing date and nitrogen application on wet gluten of Taichung Sel.2

Treatment N (kg - ha 1)
120 150 180
Oct 30 50/50/0” 29.0+0.5 &’ 30.0£0.3 a 31.0£0.5a
40/35/25 29.2+0.3 a 30.8+0.5a 31.840.2 a
Nov 15 50/50/0 29.1+0.4 a 30.1£0.5a 31.0£0.3 b
40/35/25 29.2+0.2 a 30.8+0.4 a 31.740.2 a
Nov 30 50/50/0 29.5+0.1 a 30.3£0.3 b 30.9+£0.2 b
40/35/25 29.6+0.4 a 31.1+0.1 a 32.0£03 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5.
y Mean =+ standard error (n=3). Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

R0 ~ FRE B E A P B R A T N 5 Hh i 2 SRz 2 R 2 R
Table 4. Effect of sowing date and nitrogen application on dry gluten of Taichung Sel.2

-1
Treatment N(kg - ha')
120 150 180
Oct 30 50/50/0% 9.840.2 b’ 10.5£0.2 a 11.1£0.3 a
40/35/25 10.5£0.1 a 10.9+0.3 a 11.6£0.3 a
Nov 15 50/50/0 10.0£0.3 b 10.7£0.2 a 11.5+0.2 b
40/35/25 10.5+0.1 a 112404 a 12.1£0.1 a
Nov 30 50/50/0 10.2+0.2 a 11.540.2 a 12.0+£0.3 a
40/35/25 10.5+0.1 a 114402 a 12.3+0.4 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5.
y Mean + standard error (n=3). Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

R~ FETEIBLE AT B R PR AT N B 5 s 2 SR R B s

Table 5. Effect of sowing date and nitrogen application on gluten index of Taichung Sel.2

N (kg - ha™)
Treatment
120 150 180

Oct 30 50/50/0* 65+3 a’ 75+3 a 82+2 a

40/35/25 70+3 a 76+2 a 83+3 a
Nov 15 50/50/0 74+£1 a 80+5a 88+l a

40/35/25 7443 a 83+3 a 91+2 a
Nov 30 50/50/0 75+2 a 82+5 a 88+3 a

40/35/25 76%3 a 84+4 a 873 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5.
y Mean + standard error (n=3). Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.
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DR T8 E 3 oF By N BIPE E SRR E AR — > Horpr o- M8k (o-amylase )i R B H 2 288 7 357
% #i(Hagberg falling number, HFN) & Ryl &/ NE R 8% 2R B 5 7 BEEREIN T~ > HEJ77A 2B AR
A > [T FEF B oy SRS B P8 - IR/ N % » PR (R B T A R P e 2 BSR4 -
FEON - /NZE HFN B REIECHRAE By 300 s > UFERTHE L3 5F N SIRIE a-amylase - BEEHIF %
SRAR - GRS IR - [ RO EE © /NI L3R PRI AR E - SR
HASF IR Bk el 2R o0 % - LIRS s R 285y - ISR ARE A K > 283 > JUE R4
BHEEREANE MRS - NI ES 2R NS PIAI ~ Pe s (B - (EREMUR AR BH:
TREM A E R o RGBS RBUR - A [F] BRI R 2 = FUE G & R SRR T Ui
RIE T ARE B ST 300 s - BURAERGERITE 2 T S R R HP - iER FESACH A
BRI E 2 R BUR LSBT N a-amylase JEMESE EREZE(RN) -

TN~ TR L E A B R PR R T VAR i T 388 2 BRI (R B P
Table 6. Effect of sowing date and nitrogen application on Hagberg falling number of Taichung Sel.2

-1

Treatment N (kg - ha')

120 150 180

Oct 30 50/50/0” 330+12 a 333+]11 a 334+12 a
40/35/25 341£10 a 325+18 a 340+12 a
Nov 15 50/50/0 350+11 a 330+£22 a 365+12a
40/35/25 340+15a 367+18 a 356+21 a
Nov 30 50/50/0 356+15a 361t12 a 349422 a
40/35/25 366+11 a 378+10 a 365423 a

z Percentage of nitrogen application rate on wheat growth stage Feekes Scale 1/3/5.
yMean = standard error (n=3). Means within each column followed by the same letter(s) are not significantly different
at 5% level by Fisher’s protected LSD test.
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35-42 -



R E AN A N B & R e R L 2 59

6.4 ~ MFIE 2016 FHCMAEFEREHES NEEERLEZZE ZPEEENRS
FZEsEd  130: 41-50 -
T gt~ MREIE: 2018 NERRERE EEFRRIE 2P B EEEN RS RR
140: 55-65 -
8. AACC 2000 Approved methods of the American Association of Cereal Chemists, Method 38-12.02.
11th ed.. MN: The Association St. Paul.
9. AACC 2000 Approved methods of the American Association of Cereal Chemists, Method 56-81B.
10th ed.. MN: The Association St. Paul.
10. Bonfil, D. J. and E. S. Posner. 2012. Can bread wheat quality be determined by gluten index. J. Cereal
Sci. 56(2): 115-118.
11.Curt, W. W., W. R. Raun, G. V. Johnson, W. E. Thomason, R. T. W. Mullen, K. J. Wynn and K. W.
Freeman. 2002. Influence of late-season foliar nitrogen applications on yield and grain nitrogen in
winter wheat. Agron. J. 94: 429-434.
12.Farrer, D. C., R. Weisz, R. Heiniger, J. P. Murphy and J. G. White. 2006. Minimizing protein
variability in soft red winter wheat: impact of nitrogen application timing and rate. Agron. J. 98:
1137-1145.
13.Gil, D. H., D. J. Bonfil and T. Svoray. 2011. Multi scale analysis of the factors influencing wheat
quality as determined by gluen index. Field Crops Res. 123: 1-9.
14. Humphreys, D. G. and J. Noll. 2002. Methods for characterization of preharvest sprouting resistance
in a wheat breeding program. Euphytica. 126: 61-65.
15.Johansson, E., M. L. Prieto-Linde and G. Svensson. 2004. Influence of nitrogen application rate and
timing on grain protein composition and gluten strength in Swedish wheat cultivars. J. Plant Nutr. Soil
Sci. 167: 345-350.
16.Linina, A. and A. Ruza. 2012. Cultivar and nitrogen fertilizer effects on fresh and stored winter wheat
grain quality indices. Proc. Latvian Acad. Sci., Section B. 66: 177-184.
17.Litke, L., Z. Gaile and A. Ruza. 2018. Effect of nitrogen fertilization on winter wheat yield and yield
quality. Agron. Res. 16(2): 500-509.
18. Masauskiene, A. and J. Ceseviciene. 2005. Effect of cultivar and fertilization practices on
bread-making qualities of fresh and stored winter wheat grain. Latvian J. Agron. 8: 14-147.
19. Mohammed, Y. A., J. Kelly, B. K. Chim, E. Rutto, K. Waldschmidt, J. Mullock, G. Torres, K. G.
Desta and W. Raun. 2013. Nitrogen fertilizer management for improved grain quality and yield in
winter wheat in Oklahoma. J. Plant Nutri. 36: 749-761.



60 ZhEEEN RS RERE Lt

Impact of Sowing Timing and Nitrogen
Application on Yield and Quality of Taichung
Sel.2!

Hsun-Shih Lin 2
ABSTRACT

The objective of this experiment was to evaluate the impact of sowing timing (Oct. 30, Nov. 15, and
Nov. 30), rate of nitrogen fertilizer (N120, N150, N180), and separate treatments (50%/50%/0% and
40%/35%/25%) on yield and quality of wheat variety “Taichung Sel. 2”. Our results showed that yield of
Taichung Sel. 2 was significantly increased in response to higher N fertilization. Under three N fertilizer
treatments, the highest yield was observed when sown on Nov. 15 and 40%/35%/25% of N180 separate
treatments, followed by 50%/50%/ of N180 separate treatments with sowing date Nov. 30. When
increasing N fertilizer, whole grain flour and flour crude protein contain were increased. Under the same
sowing timing and N fertilizer dosage, separate treatment tended to increase dry gluten and wet gluten
contain significantly, but no difference in crude protein content was observed. The falling number of each
treatment was above 300s which indicated that pre-harvest sprouting was not happened during the
experimental period. Therefore, the most suitable sowing timing for Taichung Sel. 2 was Nov. 15. The
application of N150 and N180 and the separate application of nitrogen fertilizers can improve the yield

and quality of wheat.

Keywords: wheat, nitrogen, yield, sowing timing
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