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Heat balance of cold type wheat field at grain-filling stage under drought stress

condition
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Abstract; Through studies on the canopy temperature and some other traits of wheat for more than 20 years, it was verified
the presence of cold type wheat, which could maintain lower canopy temperature continuously and stably during its grain-
filling stage, was discovered with the characteristics of better metabolism and vigor, and stronger tolerance to early
senescence, especially for its strong adaptability to stress conditions, which posed an important role of cold type wheat in
improving and stabilizing wheat production. With the advent of frequent drought stress, wheat production was affected
greatly; therefore, investigating the heat balance in cold type wheat field under drought condition would benefit the
understanding and improvement of formation mechanism of cold type wheat field environment and promote its application in
wheat production. The experiments were conducted under rainout shelters for three continuous growth seasons to investigate
the differences in canopy temperature, air temperature, air humidity, wind speed, net radiation flux density, latent heat
flux, turbulent heat flux, soil heat flux and energy heating leaf blade and stem between cold and warm type wheat materials
to investigate the heat balance in cold type wheat field at grain-filling stage under drought stress and to reveal the adaptation
mechanism of cold type wheat to drought stress. The results showed that, (DThe net radiation flux density of cold type wheat
is 16.35 —47.57W/m’ lower than that of warm type one, but the difference was not significant. @The latent heat flux
measured at 0.2 m above ground to 2/3 plant height and 2/3 plant height to the canopy in rows of cold type wheat was
29.09 —48.61 W/m’ and 47.41 —134.89 W/m” higher than that of warm type wheat, respectively; but the turbulent heat
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flux of cold type wheat was 12. 48 — 62. 57 W/m’ and 29. 37 — 85. 81W/m’ lower than that of warm type wheat,
respectively. The latent heat flux between the active layer and atmosphere of cold type wheat was 50.30 — 124.20 W/m’
higher than that of warm type wheat, but the turbulent heat flux poured into the atmosphere of cold type wheat was 30. 50

102.40 W/m’ less than that of warm type wheat. 3 The soil heat flux of cold type wheat was 24.60 —65.19 W/m’ lower
than that of warm type wheat. (WThe energy heating leaf blade and stem of cold type wheat was 43.70 W/m’ lower than that
of warm type wheat. Under drought condition, heat distribution in cold type wheat field created cold and humid micro-
climate environment through net radiation increased to latent heat and reduced to soil heat and energy heating leaf blade and
stem, which benefited the growth and yield improvement of wheat under drought condition and improved its adaptability in

stress conditions, especially for those grown in arid and semi-arid areas.
Key Words: cold type wheat; drought stress; heat balance
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Table 1 The latent heat flux and turbulent heat flux in active layer of different temperature type wheat during milk-filling stage under drought

stress/ (W/m?)
VEHGHE 1 Latent heat flux T PGl H Turbulent heat flux
0.2m—2/3 Wi 2/3 B —E It 0.2m—2/3 ¥ 2/3 b —E It
H 3 Date 0.2m—2/3 plant height 2/3Plant height—Plant top 0.2m—2/3 plant height 2/3Plant height—Plant top
/ME 6 5 /ME 6 5 /ME 6 5 /ME 6 5
NRO405 J ﬂx; 67? NR9405 J ﬂx; 67? NR9405 J Q;Y 67? NR9405 J ﬂx; 67?
05-01 89.24 - 211.13 258.71 8.12 - 50.2 20.83
05-06 60.45 89.54 189.73 242.13 25.13 7.92 71.58 27.50
05-13 52.27 85.10 107.92 225.15 28.38 15.19 103. 34 55.04
05-21 34.67 83.28 65.44 200.33 72.31 18.23 158. 15 82.47
05-25 18.15 52.81 49.52 158.42 60.34 25.11 142.12 56.31
05-29 11.85 43.12 50.33 138.32 92.70 30.13 167.9 84.59

5H1 HME6 570 2m—2/3 Bk i

®2 TEBDEBEHTAIRBENEEYEESSEHXE
Table 2 The wind velocity of different heights in crop layer of different temperature type wheats under drought stress /(m/s)

P LI 75 B The height from ground /ME 6 5 XY6 NR9405
0.2m 0.04 0.07
2/3 ¥ 2/3 Plant height 0.17 0.30
LT Plant top 0.60 0.72

2007 4E 5 A 21 HillsE

2.2 2 3% Bh)ZE 5 KA BT RGE B A A

33 FH il RRUNE“/IME 6 57 1 3 12 5 R A Z 0] 0 T IGE 30 B8 7 /N7 “ NR9405 ™ i 55 50. 30—
124.20W/m” , ¥ i 48 1 K 30. 50—102. 40W/m’ | 28 ¢ K5, Hi22 4435 0. 05 /K, XRIH 1% A1)
FEIG SN EAG 23 IR R 3 % | AR 25 23 S A ) 2 2 /D T R/ NAZ ) PRVTT S st DTG sl 2 R <L (]
KA A PR E R R PR T T R R R RN w2 A A BRI ARE , AR 6 el T R kA
TR IN AR PR R #i 4
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Table 3 The latent heat flux and turbulent heat flux between active layer and atmosphere of different temperature type wheats during milk-

filling stage under drought stress/ ( W/m?)

W HGE I Latent heat flux Tt i HGHE 2 Turbulent heat flux
HOW Date NR9405 /ME 6 = XY6 NR9405 /ME 6 5 XY6
05-01 240.53 290. 81 82.80 52.32
05-06 170.50 275.74 117.52 76.10
05-13 122.62 246. 86 171.63 82.90
05-21 93.47 199.41 196. 34 112.83
05-25 79.65 177.45 228.77 126.36
05-29 73.13 128. 80 236.84 147.91

2.3 TRWA KM N RRNRE /N A ) i

H I 2 T & £ U E RN < /IMIE 6 57 (1) - BRI AR/ TR H/NEE “ NR940S ™, e iR Ut M
i 24.60—65. 19W/m” , 22 t K56, iR RIAY 22 5235 0. 05 B /K, & HIEPGE B /ME 6 57 & H
HHEREEBAR IR R R RIS A B R 22— SRR RN B Bk A R R B A X
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Fig.2  The soil heat flux of different temperature type wheats Fig.3 The energy stored in different temperature type wheats as
during milk-filling stage under drought stress a result of photosynthesis under drought stress
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