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REEWE K F A R . ME SRR, B EEREFRAARAT, L8 A, L
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B, WIRE R IKE (Ghcine max), BHEF; EX (Zea mays), W8 4 5 H ¥ (Ipomoea batatas) , 1,
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Table 1 Some physical and chemical properties of the soils under five treatments of farming systems

iyl TEEHE KA REPR BPR BERE ENE pH
Treatment Soil tillage Clay  Silt Sand Total Available

<0.002 0.05- 0052 H £ £ #£ 7k ®OE

0 Hl % B OO®

0.0 BoOm OB #  ® B
mm mm mm OM N P K N P K H;O KCl

g/kg g/kg mg/kg —
A HAE-IEHE b EHBE 408 332 260 144 084 105 948 524 11.89 1051 54 39
B EX+AKG-FE-ME WHMBIE 381 345 274 90 056 0.77 11.55 351 295 166.0 5.6 43
C HE+KE-HE AEEHE 420 341 239 140 083 096 1045 643 7.53 102.5 5.6 4.2
D EX+AE-FFE MK GHEE 408 349 243 122 076 098 974 474 655 1799 58 43
E HE+KE-MHE WEHE 409 357 234 138 081 1.13 1024 59.5 9.38 141.1 55 4.1
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B T Ol R Y T AL

7E 8:30,10: 30, 12: 30, 14: 30, 16: 30 % 5 VB[] Bt 4 [E] B W B KSR BE L 18, Pk 3. SFLBRL Ty %
WEE, KESEEFRATREEHNE, BEHRESEYREN 2224, RA ZLZ—4 BHEYK
SRR AX (VR F75) MSE A o K 3, LI-1600R RS LT E M S FLER A, 2R B R A0 o T IR
B, AR, ELKPRXARE 4~SMEH, B MEFBRER 2~3 KU L. EXARE TURE 3~
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YRR R BIERA ), ZAM B A, #4% Van den Honert B/KRAR, 7115
R=W,-Y)/ T-R (3)
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Table 2 Diurnal variation of leaf transpiration rate and stomatal resistance of crops in five treatments

A3 (/A Y: | MR I A
(B/H /%) Crop Treatment Transpiration rate Stomatal resistance
Date (m/d/y) (ng/em’ - s) (s/cm)

8:30"7 10:30 12:30 14:30 16:30  8:30  10:30 12:30 1430 16:30

7/11/95 Xk B 2437 3920 21.81 1396 13.06 1.04 0.69 1.33 2.35 2.37
D 12.67 3137 21.07 19.76 8.58 209 092 1.51 1.59 3.41
7/12/95 kX% B 13.77 17.77 16.83 1130 1055 1.97 1.49 2.16 3.54 3.56
D 1777 13.16 11.73 9.73 16.26 160  2.02 3.38 4.05 2.38
7/13/95 k& C 2591 2208 18.56 11.65 1431 0.71 1.32 1.90 3.05 2.66
E 29.00 3496 1849 1534 1308 069 075 1.68 2.35 2.76
7/14/95 HE C 33.25  36.28 41.21  41.57 4223 062 054 041 0.60 1.01
E 37.14 3715 4595 46.16 3342 0.53 0.59 0.37 0.60 0.69
7/15/95 'E A 38.08 1393 1458 1270 1619  0.63 1.84 2.05 243 1.82

1) g RE B 1] - . 43
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Table 3 Relationship between leaf stomatal resistance (y, s/cm) and leaf water potential (x, MPa)

izl hbEE A (A /B/%) HRHAE AR

Crop Treatment Date(m/d/y) Corrlation coefficient

bi e A 7/15/95 y=—0.28935—2.7881x-2.4316 0.9944"
—2.28<x<-1.27 MPa

K& C 7/13/95 y=—0.90675"—8.4926x—11.169 0.9794""
—2.20<x<—1.70 MPa

y. A E 7/13/95 ¥=9.01512+29.11x+23.886 0.9063""

-2.13<x<-1.77 MPa

** R p<0.01 KT8 B F

FREY, EotEilEAE AN FHES K HEERFIE XS =5 ERE
BA, A FLRR F7 BE 4 2 B KT 3 A, ARMEY U RARRA A X TR —EYSILE
NEZTIERFRHREEWBRERR (F4)., 48 AFEEKILEANSE 40em D L H3EH
A%, 4hFE B. D EXRS A AMNZ 20—30cm 1B HIBREFREME W, HEEYHS
FLBH 55 + 33 R B R 1K 70em, K S H B R ERREER, U
S FL 4 e K BB B E T 0 BT R a4 4.
2.3 [ SPAC MK BEU RS

R Gardner A Gardner-Lowan & X%, 13 1 R5 T KK I 2L IEH
(XA, 51 MPAREREL, SWAEBREMHRX. RN IERMNFRENTIEEKE
AR R, Y I A E KB 510 30%, 24%, 18%, 12% il 6% f, H K= i
AR (HEEFE NI THE1~3,3~4,6~7,9~10 M 11~ 13N EER. TREFN
ERYRARBHEE LIRS, TEBKRIB TR, HTHREREZEIRRE KR
B, ACHTIHES 70cm 1Z A T ST 10°S B R, HEAE R AR BT GR
5). MAh, 3R e R, BV R 1M K, T BN (BEERS)., BRAEKS
e i+ 338 BE O R FT DAFE RS 1| bR, (HAR AT LA B TR 4 BH 7 B AT R T K.

Ve K B EAER BRI . KM S, RREESEKT B FE %
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Table 4 Relationship between leaf stomatal resistance (y, s/cm) and soil water potential (x, MPa)
£ 4t H# T2 HXF B B MR
Crop Treat- (RA/H/4F) Soil layer Correlation Range of x Coefficient
ment Date(/d/y)  (cm) (kPa)
e A 7/15/95 10 y=—24689—3186.8x—100.63  —68.75<x<—53.17 0.9776""
20 y=—24689x"-3186.8x—100.63  —7326<x<—49.80 0.9636""
30 y=—1293374-8706.6x-29.88  —37.32<x<—30.39 0.8123"
40 y=—9%10°F¥~405440x—4384.7  —22.71<x<~21.35 0.9669™"
E% B 7/11/95 10 y=-201197-11934x—174.54  —~36.56<x<—25.75 0.9695""
20 y=301758x"+11337x+107.24 —22.28<x<—-18.01 0.9000"
D 7/11/95 10 y=429710+22407x+293.37 —35.63<x<—26.00 0.9704""
30 3=3x10°#+91324x+611.93 —15.33<x<-13.40 0.9563""
X4 B 7/12/95 10 y=449336:" +35169x-+689.9 ~51.07<x<—30.23 0.9568""
20 y=371858x +17973x+218.95 —27.94<x<-23.18 0.8379"
30 y=4x10"2+10°x+13150 —19.93<x<—17.35 0.8347"
40 y=5x10°x+151337x+1074.8 —16.31<x<—13.59 09532
70 y=1x10"x+242498x+1256.9  —11.77sx<-9.97 0.9676""
D 7/12/95 10 y=563327+40473x+728.95 —3679<x<—33.95 0.8949"
20 3=2x10°+101829x+1116.9 —~2524<x<—-20.87 0.9851""
70 y=3x10°¥+54772x+267.5 —~10.95<x<—8.70 0.9839*"
C 7/13/95 10 y=—111729X¥-11241x-279.89  —60.89<x<—38.78 0.9565""
20 y=—425774-3860.5x—83.763  —45.75<x<—36.26 0.9820""
30 =—557508X'~29321x-382.43  —28.98<x<—23.72 09910
70 y=—6x10°¥—141971x—867.54  ~12.50<x<—11.35 0.8725"
E 7/13/95 10 y=—2x10°4-251756x-83048  —73.22<x<—61.18 0.9881""
20 y=—908684—8670.2x~203.96  —56.70<x<—42.80 0.9854""
40 y=2x10"*+744930x+6579.1 —18.73<x<-16.93 0.9874""
70 y=2X10°¥+50751x+289.67 —13.70<x<-10.54 0.9228""
HE C 7/14/95 20 y=15586+1401.5x+31.976 -52.69<x<-40.10 0.9647""
30 y=217240% +13027x+195.8 —34.12<x<-29.12 0.8241"
40 y=1x10°4 +47884x+474.17 —22.11sx<—-19.41 0.9929""
70 y=6x10°+153016x+990.62 —~12.50<x<—11.35 0.9929"*

* RFO0.05K PR EEE: »RF.OUKTHR T .

<EXR<HBE < KRE. Y PFHUKEEREZHIILHED N L KEEHTEEE
0.0258~0.6935mPa™ ' Z [i], K/MBF K. HEM > KEM > 4 > Tk, A >
HEX > KX HH R HABERTFENLLAEY., WEWESERT KRB KBE
By, HoK B /b, KBERRBLKEERS ROEYHSE NS KRR E, SHEPK
HEIELRMXFD. MYk KT S K 38 B A3 T D, BRI H
M AR, BeAh, B AR LK R R K SR 132 K AR OL e BB AR E AL
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Table 5 Diurnal variation of crop hydraulic resistances in SPACs in five treatments
H#(H/HAE) Y oLE KB BE Ty 5 B 1] (B : 43) Timech:min -1y
Date(m/d/y) Crop Treatment Hydraulic resistance(S)l) 8:30°  10:30 12:30 14:30 16:30  Average
07/11/95 % B +#310°) 022 023 023 026 028 024
Yepy ik (107) 1.22 0.98 1.90 3.03 2.99 2.02
H-=,(10") 068 082 126 210 236 145
SPACKF(10") 069 082 127 210 237 145
D 8310 021 019 018 020 023 020
WK (107) 2.63 1.32 2.03 221 4.57 2.55
H-5(10") 131 103 131 148 359 175
SPACH 1 (10") 113 103 131 148 360 255
07/12/95 Xg B +i# (107 047 049 051 052 055 0.1
ik (107) 247 207 291 430 445 324
M- (10") 156 180 183 289 367 235
SPACHH (10") 156 180 183 290 368 236
D 4310 037 036 035 033 039 036
fedgpik (107) 234 329 361 484 28 3.38
M-=(10") 121 242 264 338 239 241
SPACHE 1 (10") 121 243 265 338 239 241
07/13/95 K& C +4(10°) 089 09 098 1.I0 112 100
Stk (107) 159 205 261 466 349 288
M- (16 078 130 192 284 253 187
SPACH I (10") 078 131 192 284 253 188
E +#%(10) 167 166 177 182 175 173
etk (107) 148 132 27 321 401 254
M-=(10") 070 082 192 207 276 165
SPACKE1(10") 070 082 193 207 277 165
07/14/95 HE C T30’ 1.64 1.67 1.75 1.74 1.92 1.74
# ik (107) 077 089 08l 0.71 080  0.80
M-5,(10") 078 084 071 079 081 079
SPACE M (10") 070 085 071 079 082  0.79
E +#10°) 213 228 243 239 257 236
Ytk (107) 067 087 07 067 121 082
H-< (10" 069 083 064 071 103 078
SPACH 1 (10'°) 070 083 064 071 1.03 078
07/15/95 EE A 1310 1.74 2.24 2.61 2.83 3.20 2.52
e ik (107) 090  3.31 336 442 296 299
M-, (10") 052 192 199 234 194 174
SPACHH (10) 052 193 199 235 194 175

DB S=4x 10" m/s; 2) FRIEEFE: B 4.
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AL, R KRB DA N EMY KER X, MHZ R KENER. FLEYET
KEFMKREAAARERE N TREEFIEXXR, BHHFREAAR.

AR#EHELMEMEYEKRE N, B DFEXRMAIH KRB AT L
B; 4B B.DHFREKFAHE NI XK FLAEC.E LB CHFAEARRE AR TLAE B L3
C.E HE KM AMZB/D. BHBEKFME 7 AR T4, HEEYKIRE#H
EV RGBS, TFRRERBEREB/MEN 2~4.515. BTEYEAFKENFEESH
ERATS, ERE R S HAEYSEE XM E L WAMAT XY, BEik LR EME
HEHEYEE AN EETRN., OREKE TERERETEESTE TR R E
Hhn.

mSBH A B AE L TE B AE 10°~ 10S Z 8] (% 5), R EWAEBE N6 10°4F, 2 LEA N
10%4%, BT, HSBH A2 SPAC B HIK B F189 99% LA k. BT, 7 SPAC it BE 13
BEHEAMKRESEE EFEH. HKEIP, KAEAIXERERAREZH AN 3~5
&2 BSILE BN SPAC v KR ES N I ERHEE.

B THME 7 SPAC BB KRB F BB/, BB R XS A E S22 L5
KAPREHRBRIBHERM LR KT YEEROERER. BHEFETETEAMLE
SEEExX, MEEHEY. LMK AMEEERRNLSR.
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1 YRR ERNSILENEHE B SHEREYA, BEMTHEREH SR T EM-
B, EXMKEAS AT RERR, KO FRORI/DTHERIES; 53t RAEMHLL, 5
BEEBAMEZRRZ DY MRS EREE, SILEIRR.

2. SN L BEFH AT K, REY KL EEE TN TR TRMEE
B A ER A P IEAESTLE /{5 40cm W £ TR F AR, 438 B.D EXRSKILE AE
20~30cm TR BEERANER, HEEYHRAENS LRERLVERRES
70cm; TREHWRRFFEYHEEABE KBS KILE A Me EE, HRFRER
ERMEEFHRITFEDRESILES SHKEEERX,

3. SPACHIMS R KR KM N EUATEELE 10°~10°S Z 1], BEY KB S K
1000 £, T AES A K F R - LR 70cm £ 2 LM A8 100 4% TRENV LHEHZ B
7K 43 4R 150 5% ) B A B 4R R T 48 K5 FE M K BHL Sy K/NIBUF . KB > B4 > EX > H
¥, RN, HEEYAKRE AR TR 2 RESHERER mEY AKRES.

B M BRi T MR EAEERRREHE, EXRSNERNERTIFEFRUALIARTH
B 2 e — 3 B0,
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VARIATION OF HYDRAULIC RESISTANCES IN RED
SOIL-CROP-AIR CONTINUUMS IN DIFFERENT
FARMING SYSTEMS IN DRY SEASON

Zhang Bin Ding Xian-wen Zhang Tao-lin, Zhao Qi—guo
(Institute of Soil Science, Chinese Academy of sciences, Nanjing 210008)

Summary

Estimation of hydraulic resistances of soil-plant—climate continuum (SPAC) is
important both for describing water movement in the continuum and for adopting
practical water-saving measures in agriculture to find the solutions to seasonal drought
in the area of Red Soil of China. The diurnal variation of stomatal resistance of
crops in dry season was observed and its relation to transpiration rate and water
potentials of crop leaf and soil in different farming systems was also studied. Results
indicated that stomatal resistance and transpiration rate were different for each crop in
different farming systems. Stomatal resistance was related to soil water potentials
within the soil layers of 70cm. The hydraulic resistances of the leaf-air interface in
SPACs ranged from 10° to 10" S, which was 1000 times higher than those of crop
body. The resistance of crop body was 100 times as much as that within the soil
layer of 70cm. In dry season, soil resistance increased with the depletion of soil water.
Resistance of crop body fell in the order: soybean > peanut > com > sweet potato,
which experienced dramatically diurnal variation except that of sweet potato.
Resistance of crop also varied with cropping systems.

Key words Hydraulic resistance, Stomatal resistance, Water potential, Red soil

farming system



