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Response of Hydraulic Resistances of Soil-Robinia pseudoacacia

System to Water Stress
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Abstract: To explore the response of hydraulic resistances in the soilRobinia pseudoacacia system to water
stress, changes of transpiration rate, root water potential, leaf water potential of the 2-year-old Robinia
pseudoacacia and hydraulic resistances of soiFRobinia pseudoacacia system were identified and calculated by
pot experiments under 8 water gradients which were 30%, 40%,+++, and 100% of field capacity. The results
showed that: (1) transpiration rate, root water potential, and leaf water potential of Robinia pseudoacacia
showed a trend of increasing and then remaining stable with the improvement of soil water content, and tran-
spiration rate increased in the range of 30 % ~70% of field capacity, while root water potential and leaf water
potential increased in the range of 30% ~50% of field capacity; (2) soil resistance, total root resistance,
plant transportation resistance and leaf-air resistance decreased with the increment of the water content,
especially in the range of 30% ~50% of field capacity, and they changed slightly when the soil water content
was above 50%; the values of each resistance decreased in the order; July™October™>August>>September;
(3) the total hydraulic resistance of the soil-Robinia pseudoacacia system was similar to leaf-air resistance,
as leaf-air resistance accounted for more than 96.0% of its value and played a predominant role in the adjust-
ment of total hydraulic resistance. According to these results of the research, we speculate the plants of Robinia

pseudoacacia can ensure heathy and sustainable growth in the soil with greater than 50% of field capacity.
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Xof 7K 3t BHL 3 532 o 1) 0T 5 2% B A ) 52 3 4% R K G Tk aa
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30 1.4740.30b 0.49+0.07b 0.26+0.01a 2.5340.39d 55.9440.49bc
40 4.5140.69ab 0.3140.01b 0.16+0.01a 3.20£0.17cd 52.4340.79d
50 7.7740.80ab 1.0840.35ab 0.1940.03a 7.58=£0.60abed 64.24+1.40a
60 9.62+2.66a 1.95+0.58a 0.2640.09a 10.68+2.09a 55.3041.18cd
70 8.3741.00ab 1.92+0.36b 0.2040.03a 8.92+0.53ab 61.8240.83a
80 9.00%2.95a 1.5240.18ab 0.2640.08a 8.79+2.02abc 66.0540.50a
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B sr AMEAR (em) s R, A R IEBH U1 (). s AR 40 %]
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SAEI F i ZE S mmol/ (m® « ) 3R, AR &
BH S1[ (MPa « m?
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144 vF-R ARG KAR S NS RLEMKFH
J1(R O FAIARITE .

Rla:@;&I 4

K¢, HRRIKHE (MPa); Ry, M-SR Ge 7K i B



%2

TN A R B AR G KU BEL T X K 3 F 3 R

277

i x-S B J1 (MPa » m”
LR 208
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5000 R, Bi/K s> & B AL E /N, X R, HE4T 3
PEA T R P30 % 5 40 %6~ 100 % 14 HH 8] 437 7K & 75 Bl
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A A B TR LT, A5 A R B T Y g T R 3 4
O R AR PR 2R K510 B il T ROR B AR O IR it
S A ol 2 e SRR 1A 1 s e 20 M A R RR 1 AR 32
FBRLT, W/ . 4B /K 3R] DS e H A 40 1 K 43 1)
ARVL o A Y7 18 38 7K 53 Bl 2 e AR DX K 527 PR S B0
Y HR BRI/ AR ) ZE 45l g, TR BRAR T
TR, N BIE ¢ TR R ¢, 1 g B
RO A B35 35 B R i ka #, —E 7E 300
~50 %6 11y HH [) 45 7K o 3 Bl 3 b fe e, HL 710 ) il
1) 7K B4 7 B AR ARG A AL 4 K 3 K T K 3825,
Bl F 0 MR 2R K B A A A% K

IR BE 77 3 7K 43 36 9 5 L KON £ B E AR
REZR L2 YRR e B g E HEAY
RYATR 0B T 7K S Bl 35 SOk AR R A
+ ARG A AR LR, R ARSI K
O3S AR T H R R K B0 40 % R, 8K 7 WA
FLf, X S AR S AN 30 % M Ff K N R, 5 40%
~100 %% M [F#5 /K ik Z M AAAE 3 22 AT . BT+
Koy SR IR BB T, R g, SR 6 R, Bl
KA S g, K7 3.8 AWM R, HE
RN S AT BB % W B kT A K R T
RV /N ZERBE AR 855 . R, 5 R, 2R {344
T 5 2 R A 7K A3 A A ) PR P A e e R e B T A A AN
HARE RS AT . Ry, 57K 4 & 1) o 5 60 AH o6
KA XA ¢ T, FEREMMEERY . R.E 70%
14 FE TR 7K i DL D AT A5 /0N Y 3 R R 34 2 R Ol i A
K25 518 T %K 0 E R K #H (- 10 A, i
FR.5 R 1 96.0% LA L, R, SR, 2 ALK AL
L DAAE S TR 4G L K /N R G L AR B F 5T X 2
R & IR R G FERE” i 2 (W BHL 1 30 4 % F
ST YR SIOK B R 5 R T KRS KA A
ARNOL SRR YR, 79 H K B F1 F /N, 10 H
KHAK/N K7 A>10 A>8 A>9 H., EKZFEHKIK
Tt REL T Bt K 43 0 B T s s R AR IR A B S
KA EOG R AR KRB SR,

RYERIBLAE K ZEN T, AR, AT R il
PR7E ¥ FE /K 10 7K 43 R BAE S 752 1/ TR 4 K
WU R TR I T, kTR ORME, DT
KA T, Bl & /K i s B AIG . A K Z= fl
AT 7K 43 1 ) FH R 200 5 4 ik A - 8 v R 4R A5 1 K R
AT B R IR R K D 26 R AR B ) R AN
Pl BEE KR L . R BORAR AL K 32 K 4 3t 1 5

M2 EZ X P B TR 22 4R T A R R A K R, —
JE b GRUT 7K 3 T RS AR R Ok 6 05 R
FRLAAAT o AR R DT SE 4 R R W1 3 i S 9 4F
SPE K 43 R R K A Y 50 26 ~ 59 06190, 4
BARWETE T oo dr PR ST 55 1Y AR AL I A s
FIAT A 0 A o Do AR 5 R 1 K 439 L 50 4
HONEENIE1E S W S & N (Y o2 L O S S o
X R T, AR AR A7+ LA R 3 A g J5 T 5
R K B PR DRAUE BB AR AT R K

4 Hiw

(1) FRER T, 7 30 % ~70% (5K 80 %6) B H [l F57K
SV L B R K 3G g KL 7E 80 %0 iy
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