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The adaptation to leaf water stress caused by high root temperature

in tomato

FENG Yu—Longl’z, JIANG Shu-M ei3 ( 1. Xishuang banna Tropical Botanic Garden, A cademia Sinica,
Mengla Yunan 666303, China; 2. College of Life Science, H ebet University , Baoding 071002, China; 3. L ibrary H ebei Uni—
versity , Baoding 071002, C hina)

Abstract: Varied water parameters were studied with Pressure-Volume technique at different root tempera—
ture in tomato, and the adaptation mechanism to the variation of root temperature was explored. T he re—
sults showed that ¥, Y° RowcC®, b,¥.°, and ef tomato leaf at lower root temperature(15 20 )were
higher than those at higher root temperature(30 40 ); while a» ¥'®= ¥°, — 4= ¥,%were lower than
those at higher root temperature, exception appeared to be very rare. According to the changes and com—
prehensive appraisal of varied water parameters of tomato leaf at different root temperature with the
method of subordinate function in Fuzzy mathematics, the concusion was that tomato could maint ain tur—
gor and normal physiological activity, so did adaptation reaction to leaf water stress caused by high root
temperature through osmotic adjustment and the decreasement of bulk modulus elasticity.

Key words: tomato; root system temperature; PV technique; osmotic adjustment; bulk modulus elasticity

: 1000-0933( 2001) 05-0747-05 £ Q945 ‘A
, ) [1.2] 80
s [3] @ [ 4 Lsl Lol L7 9
[1.2] [7]
18,91 ) , (71
, (221 - (pV)
: 1999-01-20; : 1999-10-01
(1964 ), , s s



748 21
(15 25 ) )
; (30 40 ) , (o1,
PV
1
1.1
7590 ( Lycap ersicon esculentum)
( Conviron, Canada) : 08: 00, 25 60% ,
250umol m?/ s;20: 00, 20 , 80%, 11
, 25 1 , 32 0800 , 5d
1.2
15 20 25 30 35 40
1.3
5 20:00 2, \ 12h,
,  Hammel PV (ol PV
, , ((‘UDI(D) 0
(V) 0 (ROW CO)1'Y, e Bl
(9 (14] (€= AP/ (W Y2y 3 PV
2
2.1 Yoo
(15 25 ) (Y 100y , (30 40 ) Wwo , 30
wsloo ( 1) 0 ((l{o) wjmo ,
Yo Yo Yo
e ’ Lif .
, = 1.0} %
, v S osf T
, po : 0.8
1 .30 2. o7
(W) L
35 , 10 15 20 25 30 35 40 45
7 30 35 i Root temperature('C)
30 35 L8l 30 | Qo @
’ Fig. 1 Effect of root temperature on ®°0and 9 of leaf
in tomato
1 , (Ijsl(]() wso
' [15]’ WYIOO (I{O , ,
[16] ’ 7
2.2 ROWC®



5 749
ROW C° 9%
s ROWC' 15
851
ROW C° . 20 25 =
xX
ROW C° , 15 ( 2 30 z;; 80r
0 0
ROWC s ,ROWC g 75k
’ 70 1 1 1 1 1 1 1
10 15 20 25 30 35 40 45
3 (1] ¥ Root temperature( 'C)
2 ROWC®
0
ROWC Fig.2 Effect of root temperature on ROWCO of leaf in
2.3 tomato
v
(W) W= at+ ) . .
= 11
0.99 i [12,13,18) = L -
S 10 .
L —_—
a ;: 0.9 v
> b ’ < 08
) , 2 07
)
3 R S 0.6
3 S —
a , 30 , 0.78MPa, 10 15 20 25 30 35 40 45
a , 40 a 20 iR Root temperature('C)
a B
u Yo 3 ab Qo
(0 Fig.3 Effect of root temperatureon a band ®,00f leaf
b 40 b in tomato
15 81% , 20r
0 (V")
Y= a+ ¥, ., W= - alb, _ 15¢
I
Yo 3 Yo a s % 10F
a v,°
(,quo Yo (p1 0 5t
N ’ a 10 15 20 25 30 35 40 45
, Qoo s s ik Root temperature(‘C)
—a W o oo o
4
-a WO
(3).30 40 Fig.4 Effect of root temperature on bulk modulus e-
? lasticity of leaf in tomato
15 20 s
b Yo o , Y= a+ ¥, Y=0 b=-d¥o, a
_ Ywo Yo Yo b= Yoy o a b Yo Yoo
wo ) b
100 0 [13 100 0
, LA , b LA



750 21

2.4
(9 , (Ema) ,
Gnax 5 ) 5 )
) 116.19) Gnax
Emaxl J,
e v , € ( 49 ¥ 0.2MPa 0.25MPa
, € , 40 € ;W 0.25M Pa 0.30MPa , 15
€ ,20 25 ,30 40 € ,
€ ,€ 5 e e Y
(2 ¥ v, 4 OB 0;® ;
@ , e Y 4
4 , € 40 ,30 35 € ,
€ )
2.5
s Fuzzy (H(X)=(X=- Xun)/
(X max— Xmin)) a ( a )s (u(x)=1-
(X = X i) /(X max= X in)) Yoo o Yo ROWC b 0.20MPa 0.25MPa 0. 30M Pa
(€ e ) ( ) 1 Py g
AN | u(¥ ) u(a) T A TR

p(e* ) p(e?  u(e?)

1

Table 1 The results of subordinate function of indices of drought tolerance at different root temperature in tomato

1/72( p( Y5100) 1/2(u(¥,0)
Root u b
+ + H H(€
temperature (ROW C°) (9 (o Average
u(a)) n(¥0))
()
15 0. 1589 0. 0639 0 0 0. 0936 0. 0633
20 0 0 0.2308 0. 1856 0. 0662 0. 0965
25 0. 1391 0.2046 0.1539 0.2259 0. 4037 0.2254
30 1 1 0.2308 0. 6095 0. 8087 0. 7298
35 0. 5945 0.7289 0.6154 0.6114 0. 6351 0. 6370
40 0. 0835 0. 4478 1 1 1 0. 7063
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