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Some biometeorological features of wheat field in the ecological
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Abstract: We observed and analysed some characteristics of biometeorology over and within canopy in
spring wheat field in the ecological conditions of oasis during HEIFE program. Water potential in SPAC
appeared a well vertical profile and the profile showed an obvious diurnal variation. There were water po-
tential jumps in the SPAC junction boundaries. Sequence of variation intensity for water potential in each
part of the SPAC was atmosphere,plant and soil. It is shown that the water potential was influenced and
controlled strongly by the process of plant water metabolism and up to meteorological factors. Atmosphere
mixed well in day time in comparison with night time in near surface over the wheat field from the time-
space section of wind speed.,ambient temperature and relative humidity. The structure of atmosphere was
stable before sun raising. It revealed that the atmospheric features over wheat canopy in oasis were affect-
ed and controlled by hot and dry air from desert or Gobi. There were also ambient temperature,relative
humidity vertical profiles within canopy as well as CO, concentration, PAR,leaf transpiration.photosyn-

thesis,stomatal conductance and leaf surface temperature. The diurnal varia
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tions of profiles were drived mainly by the solar radiation,and in the same time.also were affected by the
intensity of leal water metabolism in different height leaf layer within canopy and soil status. The vertical
profiles of ambient temperature and relative humidity within canopy appeared a quite different variation
pattern in comparison with over canopy.

Key words : Hexi Corridor ;oasis ecosystem ;spring wheat ; SPAC ;canopy ;biometeorology ; vertical profile

:1000-0933(2000)03-0357-06 :S181 :A
- , (IGBP)
(BAHC) b,
“ (HEIFE)” HAPEX  FIFEM!
, 1GBP BAHC 1,
, HEIFE (BOP) o
1
1.1
(38°50'N,100°22'E, 1565 m MSL),
55 m, 110 m, R 9km
30km., HEIFE . HEIFE [4].
100 mm, 60% 7 9 , 3%
; o 2000 mm, 20 : 7.6C;
39.1C3 —27.3C, 168d. .
1.2
WU (T riticum aestivum L.cv. ‘WII”), 3 722
54.5g/m?, 817 /hm?, , 0~20cm 24%,
350mm, 98. 45kg/hm?*,  40. 76kg/hm’,
1.3
ts] s SK-5608 (Mikai )
5.10,30 80 cm, 20 min, Scholander Lo,
Z1.7-4 ( Do 4 h, 5 ,
o 10,30,50 70 cm, 1. 2. 3 4 ( Do
Kramer!™ 1.2,4.8 20m .
MILOS-200 (Vaisala,Finland) o
20m, 6 i5 ,
. DTS12 15 mm, 0.04C; HMP30u 0%~
100% , 0.03%; WAAI15 . 0~75m/s, 40. Im/s,
27C512 EPROM 1h, .

CO, LI-6000 (LI-COR Co, Lincoln, NE,



3 359
USA) . s 0.01C; HUMICAP (Vaisala.,
Finland) ;CO, LI-6050 . 2,10.25.65 100cm

LI-6000 s s ¢ D,
(Pt heti 11‘ i d o=
hotosynthetically active radia- Yelva
tion,PAR 400~700nm)  LI-6000 L ~ SRRE ;::g
. Chromel-constantan , § %5 o
0.076mm, 0.01 C;PAR LI- 2 L1-6000
COR L1-190S-1 . By Adr sampler o tosynthesis
- " system
’ O ° 2 »
105°E B
2.1 SPAC ! ‘ 0
SPAC Fig. 1 Diagram mf (,iCViCC for measurement Of, profilc'\s éf
temperature, humidity and CO; concentration within
’ ’ canopy
- o 2
(1992 6 8 ) SPAC o N N
—0.01~ —0.1MPa s — 0.5~ —3MPa s
MPa . ,
s SPAC s
SPAC s s
s - s o 6:00 ;
o s s (10:00 , 4(e)),
o 20m 6:00 s
14:00 s 18.00 B (22:00 ).,
,SPAC s s 10:00
o SPAC > > s
SPAC s o
2.2 NN
3 (6 13 ) o
) . s 3
(a)): 24h s 0.4m/s . ,
, ,  20m 0.8m/s, (
), s . ,
,  8m . 3m/s, 20m )
4m/s,
. C 3@, (
16:00 ,20m , 27C; 4m/s; 26%)
( 16:00 ,2m , 27C; 1m/s;



360

20
40
449, s - &h
’ ’ ) §
® 10
) 'a
- o=
[8:91  Businger Lol e
(In- &
2 1
ternal boundary) s =
¥ Soil
b o E
%
’ Q. 1 vumui T T T T
° 7K ¥ Water potential (-MPa)
C 3 .
2 SPAC (1992 6
’ T8 )
’ Fig. 2 Dinural variation of water potential profile
’ ’ in the SPAC of wheat field(June 8.1992)
b
s s 24:00 R
9 9 b 9,
{a) {b) (c)
4 6 B 10 12 14 16 18 20 22 24 4. 6 8 10 12 14 16 18 20 22 2
18 TERET NN I B
17 17 17
CRE 1515 )
- 13 1313 s
:§ 1 11 11 & 2 & .
] o
= o e gg
-
w7 77 &
5 5 5 o
3 5 3 SN !
e e 5y 574 6 B 1015 141618202224 2 & 8 8 10 12 14 16 18 20 22 24
MM Time (O 'clock)
3 1992 6 13 (a), (b), (o)
Fig.3 Time-space

on June 13,1992

2.3

°

CO,

2:00.6:00

’

22

CO,

:00,

10:00,14:00 18:00

)

cross section of wind speed(a),ambient temperature (b)and relative humidity (¢)over wheat field

(a)

o (b) ,

. CO, (c)
CO,
; CO,

60~70cm  ( )CO,



3 361
s o () Monsi  Seaki
t, . .CO, PAR , (e).
(f)\ (g) (h) o 2:00,6:00 22:00 ’
’ 10:00,14:00 18:00 s , 10cm
10mgH,O/m? + s, 60cm 34~58mgH,0/m” * s R
o s 2:00 s 6:00
s o 10:00 22
00, , B
s
41822 L g4 mg/m?es 10 1418 22
L 0’8
: )
4 325 ] 5
120
25“’.‘:\ . 18 o § mg/oat+s 10 141822
80 04 o a 02
40 £
i 20
E 0 0.1
® Y5 e m % 6r 86 0.1 -D.OLD.07T .01 -0.05
Z 120 sor
it 1418 22 r2 6 10 14 1822
K g - 0 0.2
10 L
12(:1 650 580410 892 428 500 80}’ 0.60.32 0.25 0.0
26 W/t w1182 1, 10 ¢ 14 18 22
™ 6o ™M
80 0 200 F 0 1.6
% 4o »
40 ar /
0 i o
0 50100 50 0 5 2 2% 21 i0
4 (a). (b),CO, (), PAR(dD), (e), [CON (g) (h)
Fig.4 Dinural variations of vertical profiles for ambient temperature (a),relative humidity (b),CO, concentration

(¢),PAR(d) ,leaf transpiration(e),photosynthesis({),stomatal conductance(g)and leaf surface temperature (h)with-

in spring wheat canopy

3.1

SPAC

3.2

,SPAC > .

> > , SPAC



362 20

3.3

[1]
[2]
[3]
[4]

[7]
[8]
[9]
[10]

[11]

. ,1992,7(4) :39~46.
“HEIFE” (@) . ,1990,9(2):1~2.
,1992,7(4):90~91.

Wang ] M.Sahashi K and Mitsuta Y. Outline of HEIFE field observations. In: Proceedings of International Sym-
posium of HEIFE. Mitsuta Y ed. Kyoto:Kyoto University. 1993,22~29.
Richards S J. Soil suction with tensiometers. In: Methods of Soil Analysis. Part 1 Physical and Mineralogical
Properties, Inchuding Statistics of Measurement and Sampling. Black AC ed. Madison: Americ. Soc. of Agron.
1965,153~163.
Scholander P F,Hammel H T,Bradstreet E D,et al. Sap pressure in vascular plants:negative hydrostatic pressure
can be measured in plants. Science,1966,148:339~ 346.
Kramer P J,Knipling E B and Miller . N. Terminology of cell-water relations. Science, 1966,153:889~890.

, s . ( ) . ,1990,9(2):113~117.

s s . . ,1990,9(2)120~
129.
Businger ] A. Some thought about the internal boundaries that form over irrigated areas in a desert environment.
In: Proceedings of International Symposium on HELEF. Mitsuta Y ed. Kyoto:Kyoto University. 1993,424~429.
Monsi M and Saeki T. Uber der lichifaktor in der planzengeseuschaften und seine Bedeutung fur die Stoffproduk-

tion. Japanese Journal of Botany,1953,14:22~53.



