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Abstract; In order to reveal the effect of exogenous Ca’" on the characteristics of the sprout tumble, we

sprayed the plant cultivated for two years with bulbs by different concentrations of CaCl, solution (5, 10,
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15, 20 and 25 mmol « L™!), using the equal distilled water as the control, then measured the changes of
the rate for sprout tumble and the physiological characteristics of underground part on sprout tumble
stage. The results showed that; (1) the different concentrations of exogenous Ca*" had effect on the plant
sprout tumble characteristics, effectively extending the growth period of Fritillaria prrzewalskii to increas
the bulb yield. The effect of the concentration of CaCl, on delaying the stage of sprout tumble was 15
mmol « L™'>20 mmol « L™'>25 mmol « L™'>10 mmol « L™!'>5 mmol « L™'> CK. (2)The different
concentrations of CaCl, have significantly effected phenology of sprout tumble, and the greatest effect was
found in the pretreatment sprayed by 15 mmol « L™! CaCl,. Compared with the control, the phenology de-
layed 3~7 d at the fastigium of sprout tumble and 3~6 d to finish the fastigium of sprout tumble. (3)10~
25 mmol » L' CaCl, can enhance the root TTC vigor and the activities of SOD,POD and CAT, and the
bulbs have the highest levels of the root TTC vigor and activities of antioxidant enzymes by 15 mmol » L'
CaCl,. (4) The results of comprehensive analysis of membership function show that, the resistance and via-
bility of bulbs in F. przewalskii at sprout tumble stage by different concentrations of CaCl, from strong to
weak are 15 mmol « L™'>20 mmol « L™'>>25 mmol «+ L™'>10 mmol « L"'>5 mmol « L™'> CK. All a-
bove suggest that 15 mmol « L™! CaCl, is the best treatment to delay phenology of sprout tumble, enhance
the plant vitalities and the resistance, and increase bulbs yield.
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The different normal letters mean significant difference at 0. 05 level; The same as below

Fig. 1

Effects of different concentrations of exogenous Ca’" on the sprout tumble of F. przewalskii

in different growth periods
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* % mean significant at 0. 01 level;

{FF LI [A] Bl & Logistic J5 72 ELZE LU & 45

The same as below

Linear result of the Logistic Equation fitting the ratio of sprout tumble in the samples with duration for

F. przewalskii plants sprayed different concentrations of CaCl,

£1 HREARBAEHTES XM E Logistic 7RIS E it

Table 1 Parameter estimation based on Logistic equation fitting the ratio of sprout tumble of F. przewalskii plants

CaCl, ¥ CaCl, concentration/(mmol « L™1)

28
Parameter 0(CK) 5 10 15 20 25
= WS 45 I 1] Maximum starting time Gty /d 3 6 7 10 10 7
45 B ) Maximum finishing time Gty /d 16 19 20 22 21 20
2 Ferminating time Gt /d 33 37 36 36 34 36
P 2 3K I [A] The time of maximum rate Gty /d 10 13 14 16 15 14
fix Ko R Maximum rate GVy/(plants « d=1) 9.637 7.856 7.319 6.408 6.619 7.383
100. 621 101. 101 100. 310 100. 054 100. 273 100. 973
Logistic 7 y=K/(1+eA T 5) &% 2.100 2.441 2. 886 3.478 3.635 2.808
The parameters of Logistic equation
=K/(1+eA T Br) —0. 201 —0.190 —0.211 —0.223 —0.239 —0. 205
R? 0.996 " * 0.970* 0.994* 0.996* * 0.987** 0. 998* *
U ANE CaCl, 4b BT ¥y 5 25 & T A0 B % B, JF 2.3 ERECT RETHRNBEERM THS

LI 15 mmol « L' CaCl, Zb ¥ 8y CAT Jf 4 i i8 , &
B B B RE T 72,1940, 7 20 A1 25 mmol « L
CaCl, Ab¥H%E 15 mmol « L' ¥ B AN B4y GRS T
13. 7% 1 34. 1% (/& 3,D), LA b &5 5L 456 0 3% B e
FE MR CaCl, AT A7 53 5 5] 300 H R D1 )% 25 i 41
AL RE T 5 DT S 55 R PR P T 00 1

mFEENEEEN

N FH SR JE R B I DA AR B A O [A] Hk B Ca®
A 3T TR DLRE R P 25 AR PR R 1 255 O A R
B (£ 2),0.5.10.15.20 F1 25 mmol » L~y & &b B
A DU RE S ¥ SR @ A 4 5k 0. 275, 0. 325,
0.454.0.738.,0. 694 F1 0. 497, V35§ J@ B 45 45 )2 ke
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Fig.3 The root TTC vigor and SOD, POD, CAT activities in bulbs of F. przewalskii under different concentrations

of exogenous Ca’" on the growth stages of sprout tumble
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Table 2 Subordinate function values of F. przewalskii sprayed different concentrations of Ca®’

x®2

CaCl, ¥ JEE CaCly concentration/(mmol « L™1)

AR AR

Physiological indicator . - - . o

0(CK) ) 10 15 20 25
M &% 71 Root TTC vigor 0.458 0.262 0.511 0. 834 0. 860 0.562
SOD it SOD activity 0. 337 0. 449 0. 545 0.782 0.774 0.749
POD %t POD activity 0.138 0.253 0. 356 0.527 0.543 0. 390
CAT 15t CAT activity 0.168 0. 337 0.403 0. 809 0.599 0. 287
S5 B {H Average degree of membership 0.275 0.325 0. 454 0.738 0.694 0.497
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I PR AP TG ) B0 22 A 58 2k B L F EOT IR 80 i )
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