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Abstract Wheat grain falling number ( GFN) is an important index that indicates the alpha-amylase activity
and starch quality properties of wheat. The temporal dynamics of GFN and the effects of environmental condi-
tions on GFN during grain filling have been scarcely reported systematically in the literature. In the present
papers field experiments were carried out in Harbin in 2002 to investigate temporal patterns in GFN> and how
GFN was affected by N and P treatments and meteorological conditions during grain filling. Three genotypes of
spring wheat with different qualities were used: a high protein-rich gluten genotype ( ‘Wildcat’ ), a high pro-
tein-medium gluten genotype ( ‘DN7742”) and a low protein-poor gluten genotype ( ‘NKH9’ ). The N and P
applications included four treatments: 225 kg*hm~2 N, 450 kg*hm ™2 P,0s(F1); 300 kg*hm~> N, 300 kg*
hm ™2 P,05(F2): 300 kg*hm >N, 450 kg*hm =2 P,05(F3) and 300 kg*hm =2 N, 600 kg*hm ™2 P,05(F4).
The results showed that temporal changes in GFN after anthesis could be fitted with a third-order convex curve
(single peak curve), indicating that GFN rose in the initial stages and then fell during the middle and upper
stages of grain filling. The effects of genotype and environmental factors on GFN formation were compared us-
ing this fitted curve. The temporal pattern in alpha-amylase activity fell to a greater extent during the initial
stage and then rose weakly in the medium and upper stage. The results also indicated that from the 15th day

after anthesis to maturity, with increasing nitrogen levels; medium phosphorus and high potassium levels (450
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kg*hm~2 P,0s, 600 — 630 kg*hm =2 K,0), GFN in the high protein-rich gluten genotype increased and the
peak value rose but was delayed, and GFN decreased and the curve peak values fell but was ahead in both the
high protein-medium gluten and low protein-poor gluten genotypes. GFN in the three genotypes all decreased
with increasing phosphorus levels in the medium or low nitrogen treatments and at high potassium levels (300
kg*hm =2 N, 600 - 610 kg*hm =% K,0), and the curve differed among the three genotypes. The balance of ni-
trogen, phosphorus and potassium inputs was the key to forming higher GFN (lower alpha-amylase activity) .
Under conditions of moderate rainfall, the interaction of temperature and sunlight was the predominant influ-
ence on temporal formation patterns of GFN for different genotypes during grain filling, rainfall was the sec-
ond, and PAR was the most sensitive among all the meteorological elements influencing the dynamic formation
of GFN. Higher GFN was formed in all genotypes under conditions of high sunlight and high temperatures.
Under conditions of high sunlight and temperature; the GFN in the high protein-rich gluten genotype increased
with increasing PAR. The effects of meteorological conditions as well as differences among genotypes on GFN
could be modelled by curve changes in the third-order equation. The variation of GFN in different genotypes
under different environmental conditions Cnitrogen and phosphorus fertilization and meteorological conditions)
had significant affects on GFN .

Key words Spring wheat, Grain falling number, Dynamic Changes Nitrogen and phosphorus level, Sowing
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Table 1 Parameters of accumulation equation of grain falling number ( GFN)
A BRI A AR M AR KB Curve parameters
Treatment Genotype T, T Y, Y. T, AL Agr Vi

BOFE) Average-all CHPR ‘ Wildcat” 29.3 423

‘AR 7742 CDNTIA2’ 35.0  23.1 303 391 29.1 - -55.5

B F 9’ “NKHY’ 31.6 24.8 357 372 28.2 - -16.2
F1 CEFA C Wildeat” 29.6 395
F2 PP Wildeat” 29.5 427 21.4 + - 135.8
F3 EPA  Wildeat” 29.8 419 19.5 - 143.3
F4 EFAE C Wildeat” 30.1 419 23.0 + - 149.8
Fl “HRAR T742° “ DNT742° 26.4 440
F2 ‘AR 7742° DNTI42’ 31.3 22.1 325 415 26.7 - -73.2
F3 ‘AR 7742° DNT742’ 31.2 21.7 285 394 26.4 - -85.7
F4 “HRAR T742° ‘ DNT742° 31.2 21.5 295 409 26.3 - + -88.1
F1 B 97 “NKHY' 28.2 385
F2 B 5 97 “NKHO’ 31.5 24.2 380 402 27.9 - -22.9
F3 i R 9’ “NKHY' 29.7 26.7 345 346 28.2 - -2.1
F4 B E 9 NKHY’ 31. 25.2 342 356 28.5 - -16.0
W 1 Sowing date 1 PP Wildeat” 30.0 417 18.5 + - 164.1
& 2 Sowing date 2 HFAE “ Wildcat” 28.1 430
#5191 3 Sowing date 3 CHPA  Wildeat” 22.8 510 27.3 - + -87.8
T 1 Sowing date 1 “HRAR T742° “ DNT742° 20.4 399
&1 2 Sowing date 2 CHRAR 7742°  DNT742° 24.9 386
#5391 3 Sowing date 3 CHRAR 7742° DNT742’ 29.6 387
T 1 Sowing date 1 B F 9’ “NKHY’ 30.8 22.9 329 356 26.9 - + -26.3
] 2 Sowing date 2 By 9 NKHY’ 28.6 21.7 357 380 25.1 - + -24.9
# 3 Sowing date 3 B 5 97 “NKHO’ 25.3 419
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T
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Table 2 Principal components analysis of cumulative meteorological elements started from anthesis in a 5-day interval in genotypes during grain-filling

ESTES S

FHEKI A Genotypes

Accumulated elements LR All CEPAE ‘Wildeat”  “AAR 77427 ‘DN7742" BT 97 NKHY'
A RGES (MJ*m=2+d~ 1) PAR 0.9856" 0.979 7 0.991 8" 0.993 3"
Sl B2 Diumnal temperature range (°C) 0.994 3" 0.993 47 0.991 4" 0.992 4"
=10CHIE =10°C Accumulated temperature ( °C) 0.959 8~ 0.9715% 0.975 4" 0.980 4~
F%7K Precipitation (mm) 0.628 9 0.683 8 0.883 7" 0911 1"
TUHk# Contribution rate (%) 81.92 83.95 82.47 94.06

PAR: Photosynthesis active radiation {51 H 55— 3= i 876 First principal component loading value only — * :

for the loading value greater than or equal to 7.0
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Fig.2 Dynamic changes in grain falling number ( GFN) of the same genotype in different sowing dates
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