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Effects of Triadimefon Pretreatment on the Growth and Physiology

of Zinnia elegans Seedlings under Drought Stress

QI Ying. LUO Ping, HU Xiaojing "

(College of Agriculture, Guizhou University, Guiyang 550025, China)

Abstract: In this study, the potted method was used. We sprayed triadimefon (TD) with different concen-
trations (100, 150, 200, 250, 300 mg * kg™') on the leaves of Zinnia elegans at the seedling stage, and
then treated with natural drought and rehydration. The changes of agronomic and physiological character-
istics of Z. elegans were analyzed, and the TD concentration with the best drought resistance effect was
also selected to clarify the effect mechanism of TD on the growth of Z. elegans seedlings under drought
stress, so as to provide a theoretical basis for the application of drought resistance cultivation and the
breeding of resistant varieties. The results showed that: (1) different concentrations of TD pretreatment
can significantly improve the drought resistance of Z. elegans seedlings, such as increasing the root
length, stem diameter and root shoot ratio of seedlings, reducing the plant height and leaf area, so as to
alleviate the damage caused by drought; it can also promote the increase of chlorophyll (Chl), soluble pro-
tein (SP) and proline (Pro) contents, improve the activities of peroxidase (POD) and superoxide dis-
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mutase (SOD) as well as slow down the increase of relative conductivity (REC) and malondialdehyde

(MDA contents. (2) After rehydration, the plant height, root length and stem diameter of each treat-
ment increased, the contents of Chl, SP and Pro, and activities of POD and SOD increased, while REC
and MDA contents decreased gradually. (3) Subordinate function analysis showed that TD with a concen-

tration of 250 mg « kg™ ' had the best drought resistance effect on Z. elegans seedling.

Key words: Zinnia elegans; triadimefon; drought stress; growth; physiological characteristics
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Table 1  Effects of triadimefon pretreatment on agronomic characters of Z. elegans under drought stress
FEE 9 K 9 d of drought K 9 K 9 d of rehydration
) R = K el TR HL5E L R IS8 ENiil A T AR M5
b 7 Plant Root Stem Leaf Root Plant Root Stem Leaf Root
Treatment height length diameter area/em’ sho_ot height length diameter area sho_ot
/em /cm /mm ! ratio /cm /cm /mm /em” ratio
CK, 11.02a 10. 24a 2.60a 8. 82a 0.22¢ 15.99a 20. 16a 3.3la 19. 58a 0. 38a
CK 6.59b 6.47d 1. 49e 6.15b 0. 24c 10. 56b 10. 89d 1. 79 10. 20e 0. 24cd
T, 6.01cd 7.97b 1. 56d 5.58¢ 0. 25¢ 8.52¢ 9. 88e 2.57¢ 10.67¢ 0.21lcd
T, 6. 37bcd 7.55¢ 1.90b 5.07¢ 0. 31bc 8.73c 10. 80cd 2.27d 11. 26d 0. 28bed
T, 6.49bc 8.12b 1. 69¢ 5. 24c¢ 0. 35ab 9. 34bc 11.11cd 2.24d 11.32d 0.22d
T, 5.91cd 8.02b 1.79b 5.13c¢ 0. 38a 8.67¢c 15. 86b 2.80b 13.45b 0.31b
T; 5.61d 7.92b 1.56d 5.27¢ 0. 31bc 7.45d 11.46¢ 2.68b 12.46¢ 0. 30be
TE:CK,. 28 10 B R K 7 — BLAR 775 )45 7K e B 80 96 ~85 06 s CK. M T Bt 35 7K » T, ~ T W [T W it = e F vk B2 AR A 100,150

200,250,300 mg « kg ' BRI CK M T, ~T, IR HEAT AR T A3 9 dJF#E4T EAKALBE 9 d; [WISA /NG T8 R b 3 ) 2 57 . 3, F Il

Note:CK,. Blank control (soil moisture has been maintained at 80 % —85% of the field water holding capacity) ; CK. Foliar spraying with

clear water, T, —T;. Foliar spraying with triadimefon in the order of 100, 150, 200, 250, 300 mg * kg~ ', then CK and T, — T, are treated

with natural drought at the same time for 9 days and then rehydrated for 9 days; Different small letters in the same column meant significant

difference among treatments at 0. 05 level. The same as below

K H CK &, 5 CK ¥4 35 22 5, U6 I = e il i
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5 bb B9 % M
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K, 4 TD AbBEARGE L 35 T . a7 T2 ha T,
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Chl Hit# & A LI B& T CK, UL T, fem s, 1
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AR Chl & w2 TR, B# S T CKL IR
T, FEkE. KRGS 3 KA L Chl & &1
HLETFH LT, fedn, B RIE(H 9.8 mge g . 1
T CK(63.3%); HKEH 6.9 K, A LR
Chl # 8k g A TR HA L F Chl S 2¥E T
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Fig.1 Effects of triadimefon pretreatment on the Chl content of Z. elegans under drought stress
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Fig. 2 Effects of triadimefon pretreatment on SP content of Z. elegans under drought stress
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Effects of triadimefon pretreatment on the Pro content of Z. elegans under drought stress
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Fig. 4 Effects of triadimefon pretreatment on the activities of Z. elegans POD and SOD under drought stress
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Table 2 Analysis and evaluation table of membership function

o bn Ab B Treatment

Index CK, CK T, T, T, T, T,
¥k #5 Plant height 0. 000 0 0.818 9 0.926 1 0.859 5 0.837 3 0.944 5 1.000 0
4 Root length 1.000 0 0. 000 0 0.397 9 0.286 5 0.437 7 0.411 1 0.384 6
25 M Stem thickness 1.000 0 0.000 0 0.063 1 0.369 4 0.180 2 0.270 3 0.063 1
# 5 H Root shoot ratio 0.000 0 0.1250 0.000 0 0.562 5 0.812'5 1.000 0 0.562 5
i A Leaf area 0.000 0 0.712 0 0.864 0 1.000 0 0.954 7 0.984 0 0.946 7
Mg E & &= Chl 0.102 0 0.000 0 0.122 2 1.000 0 0.487 6 0. 445 3 0.071 3
ALV PR A a SP 1.000 0 0.608 6 0.2777 0.2239 0.000 0 0.809 6 0.206 1
i 2 2 £ i Pro 1.000 0 0.347 9 0.544 6 0.443 8 0.501 7 0.106 0 0.000 0
o A AL P A POD 0.751 0 0.128 3 0.214 4 0.000 0 1.000 0 0.998 4 0.8135
A AL ) B G IS PE SOD 0.000 0 0.645 2 0.677 4 0.677 4 1.000 0 0.322 6 0.677 4
AHXTHL 5% REC 1.000 0 0.364 9 0.764 7 0.311 4 0.407 3 0.000 0 0.817 6
& MDA 0.940 7 0. 000 0 0.471 7 0.446 5 0.506 9 1.000 0 0.982 9
I Average value 0.566 1 0.312 6 0.443 7 0.515 1 0.593 8 0.607 7 0.543 8
HEF Order 3 7 6 5 2 1 4

S ] 45 kb BRI CK B9 MDA & &3 — 1 b
T, TR 3.6 K. &4 B EMT CK,HA [ &
PLT, sk, Je& U T, k. T8 9 K, &AM
MDA &k, UL T, i, BEF K F CK 53.5%,
HOKIGH 3 RES 9 K. &4 H REC f1 MDA &
RFEL R HA CK AR, IR DL T, 1 REC & fik. 45
B EWREIEM TD e B2 T 551 H
HREC Bl #it MDA 9 fUE . 4845 3 2L T, (300
mg « kg ' TD) &b H sk 2% 550 R e b
2.8 RERESEMN

FE VT AS [ Ve 8 = na il Ak 38 1) 35 R B, S B LA
PR Z R e R E T E H Rl A K kR
AL . BERLL LT S 8 56 9 K AY S i
FUE LR A AR AR R AR A R A B A A dE bR % 4% Ab
R WCGR 8 R LR AT . 3R 2 nT o, BT A AL B
(AR5 HEFF 245 S ol Ab BT, > T, >CK, >T, >T,
>T,>CK., WML, KR 250 mg « kg ' 1=
e ) %of - 5 bR 38 R H R A 2 A % A R
U BT R T E B A B R 8

31

T S W38 T AR AT LA T S 0 45 4 A 1 ok B

AR R AR B AMIE L LU B 9 07 SR B W 6 T R
R BE S AR & B, 2T S B 2 i L
o L AR T AR R O L A R BR AR B I 25 T
IEH Ko 2600 AR R AR R L 45 2R 5 T 5 3l X

S A R S — B B AT R W i = e T
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FETR S JE 0 H R R T DUAR G 52
FUREIE T B4 1 25 2R 3 A = A ) X R 2 A8 3 5
(S A I AS RARSF &1 . FEHREA W AR A A
M RE R A 1 B B 3R A T AT A
BN S T MR A3 (Y L R R R T

MagR R E S H W AL M BOLRE TS
PER R 5 A A, KA B T E H R
IS NS PPy i i Y/ SR NS U g N ]
R A R T ELRE N PR o i NS AHF Y R
5 a4 B A 2R R R U AR T s PR
XA B WS4 R — 2 B T PR R IR . 4%
Ab BRI 2 2R i R ST e S AR, B R
R, BEAL FR A SRR S R T CK U] = el g
DIy S NN E e RN WAL A S U RS R £
WS R B0 . K AT RS A PR AP I SRR R R SE Y
IEH S5 H R D) RE R 92 B
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