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Responses of Different Melberry Varieties to Soil Drought Stress
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Abstract

soil drought stress by withdrawing water and then rewatering in potting plants. The results showed that under water stress, the conductance of

Cell membrance damage, protective enzyme sactivity and osmolyte concents changes of 12 mulberry varieties were examined under

the mulberry varieties, the relative increase of free proline content, MDA, SOD, CAT, soluble sugar of mulberry varieties increased at first
and then decreased, POD and soluble protein contents decreased at first and then increased. Different mulberry varieties was different between
soil drought stress and rehydration response, the drought resistance was different too. Drought resistance of melberry varieties were divided into
3 classifications by cluster analysis. ‘ Australian Jade’ , ‘ Taiwan 46c019’ and ‘ Japan Hu Orange’ were the strongest drought-resistant, fol-
lowed by ‘ Taiwan 76002’ , ‘Ruby’and ‘8632’ , and then by ‘Tian sheng No 1’ and ‘ Northern Red’ , while ‘Red berries No 1’ , ¢ White
King’, ‘Ningxia Red’ and Green Meiberry belonged to the lowest drought-resistance.

Key words Mulberry ; Drought stress ; Drought resistant evaluation

TR R AL A AT AR RGN R R IR (CK) AR, B3 wh R R 10 20, 15 4%

To FM(Morus alba) 238 % WL IH & 1B Rl B 5% 3
B AT, TR R A0 b X[ TR 0 A R
AR, SR E K 5 32 20T R aa sem . SR
AR A KA R EZER R, TR, AL TR T
S A B AR ORI 2 4 b T A e R
TR B PR ST T, T SR T S B AL 2
A HERIRT I ARGE R D I I HGE g 56T 5 i DX S
MBI ARA D SEE RN T ks ki, it
TS [ it P SR S A 5 it SRR 1 AR AR, 45
SR AR E] 22 5, TR HPT R B 7 BT O Ik
A A PR S TR I B LR 2 AR

1 #Mel5H%

L1 Rmedrt U0 AE PE AL AMBHE K2 AR B i 8 T 2
WHET . AR SR (1) LL5A(2) T HELL(S) .6
85 46c019(6) \HEF(7) LR 15(8) KFE15(9) dur
£1.(10) R E (12) . 575 72¢002(13) | H A (14) 8632
(15) 12 AN 3 AR A IR B (365 T B 3R R 45
Pl ) o

1.2 R8It 3 AWPEHZEAHT W 3 4R A i AR A8
B (ZE -4 BRED b T Bl 4= 101:3) B4 1 PR, 3K

ESWH 20184 TEW4ALKKT THARED L THAAMKF
AR TREARE L RRBFHE,
EEBN  £5eH(1986—) , %, T AN A, #IF, 21 &, A F E #hAh

WE R, x WA, B3, £ A FIF, N F A
M AR

i HE 2021-05-18;f&[E HE 2021-06-23

FPRRARKIER G, B SIA— SRR T 5 A P15t
WA AT T R0 KT EAL BRI CK 35835 K5 43
SAE I 25 1K, AR K CK B 4 d 56 1 oK,
R ERAE 1 500 mL™
1.3 3BERNE 0 TR EME S 1 5.10.15.20 d &
&K 4 d J5 08:00 B CK FHSR 40 M T 1E LECE 4 MR
55 4~8 R AT A TG b A I A2 T 00 S A SR AR X 75 K
B RS KRR 2 T R (D, kR
60% ~65% ) 2T 5 (D,, &K h 50% ~55%) hET 2
(D, , /KN 35% ~40%) HEJE T2 (D,, EKEN 25% ~
30%) FIEIK(F) .
1.4 MEAZ  HFRMIE R A0k i 2  2=
i AN SR PR P B — 3, MDA 57 2 1 0 7 SR X
B 2R , P P 2 00 2 SR FH U - H, S0, 75, FT s
PEZE A S I S SR % S se ek . B A AL
(SOD) i 1 2R FH 20 U 1 S b 348 Dt 32 0 2, 3 b &l
(CAT) 3EHR FH S IMIBGE I R | 3k Sk Yl (POD ) & 4%
PRI A By =
1.5 FEERmElE KPR A 0.5 g, A 3 mL Bk %
(0.5 mol/L,pH="7. 8) , yKIA AT I J5 B8 A B V8 1 25 0>
B RIEIH 3.4 mL G2 v PR ER B B0 T O
5 AR (4 °C) 12 000 +/min B0 15 min 5 RIRE
1.6 HIEAIE  ZIRFER O IGREDR B .
V=(T,~C,)/C,x100%
Ko, T A AL B A5 HR bRl it {8 €, A AE R B ] CK 454



49 £ 19 #x EREITE

AR R G S A 3 F - k8 89 v 2 109

PRI, IERCE RGN, U R

B4 K F Microsoft Excel 2010 £ SPSS 23 #{4-#:47451+1
o
2 HBRE55H
2.1 FEMENRRAMRE LR
2,11 FAXHL SRR A IR A A N B S AN
JE A IE " A SR A2 5, S SR
4 B P ek K P R R S B R LR AN
BEE 330 R B2 A IR (] A A4, I B JE a5 1 2 B 4 3
R, Zalgh, iR T R e R R ETHE
B EKIG B R R, 3R 1 AT, 12 ASSREZ S AR [
BEHL 2 2] S A . EEE (D) F, 14 SR
b/, 8 1.5 532 R A Ak, 2K (F)JF,
146 “SHGE /KR EL M, 12,10 51k 2 ,9.15.2.13.7 &
SN BIHISOK S 14,6 S A AR B, S e
JEMIE T , AR RIREAZ A B AR, HeAth b A ]
F1 TETEMEBREKREFHTRRHFESEMN MDA SENETH
Table 1 Variations of conductivity and MDA of mulberry varieties in

soil drought stress treatment and rewatering %

HL AR

MDA it 2 i

faFgiS  Variations of conductivity Variations of MDA content
No.

D, F D, F
14 55.48 aA 23.46 aA 49.72 aA —4.43 aA
6 85.69 bB 25.99 aA 54.83 aA -9.21 bB
12 87.53 bB 43.67 bB 55.29 aA -23.76 cC
10 92.42 beBC  43.12 bB 59.13 aA -28.59 dD
9 98.69 cC 56.38 cC 97.82 bB -31.46 eDE
15 119.29 dD 56.79 cC 98.95 bB —32.20 efDE
2 125.10 dD 57.21 cC 138.11 cC -34.18 fgEF
13 125.66 dD 57.63 cC 157.75dCD  -36. 18 ghF
7 126.72 dD 57.22 cC 167.80 deDE  =36. 06 ghF
8 151.24 ¢E 59.60 cC 169. 19 deDE ~ —37.74 hF
1 154.99 eE 60.09 cC 178.35 eDE -45.52 iG
5 243.21 {F 69.62 dD 181.91 eE -46.70 iG

T FFUARRIR /NG TS 5IFRTE 0. 01 F1 0. 05 /K122 53 . 35
Note ; Different capital and lowercase letters in the same column indicate
significant differences at the level of 0. 01 and 0. 05 respectively
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Table 2 Variations of SOD,PODand CAT of mulberry varieties in soil drought stress treatment and rewatering %
g SOD 7ZEli Variations of SOD POD 7% Variations of POD CAT 78R Variations of CAT
No. D, F D, D, D, F
14 45.77 gF 0.55 fG 698. 12 ¢G 1 033.63 hH 282.45 j1 -1.20 fD
6 11.09 fE -1.72 eF 624.97 {F 884. 14 oG 238.28 iH -9.20 eC
12 11.52 fE -2.45 dEF 523.87 ek 879. 86 ¢G 237.73 hiH -10.33 eC
10 11.73 fE -2.50 dDEF 505. 88 dD 761. 13 fF 235.48 hH -13.35 dB
9 9.77 eD -2.73 ¢dCDE 503.58 dD 760. 65 {F 230. 46 ¢G -13.89 c¢dAB
15 9.34 deCD -2.87 ¢dBCDE 502.36 dD 715.00 eE 207.27 fF -14. 07 bedAB
2 9. 11 cdeBCD -3.16 bcABCDE 460. 38 cC 521.08 dD 206. 05 fF —14.42 abcdAB
13 8.61 bedBC -3.21 bcABCDE 411.63 bB 374.24 bB 177.12 eE —14. 62 abcdAB
7 8.37 beBC -3.34 hcABCD 411.64 bB 517.53 dD 141.83 dD —14. 68 abcdAB
8 8.12 bB -3.53 abABC 220. 81 aA 504.69 cC 136.08 cC —15.47 abcAB
1 5.28 aA -3.64 abAB 218.80 aA 202.43 aA 63. 66 aA -15.83 abAB
5 4.57 aA -4.03 aA 217.80 aA 504. 64 cC 84.81 bB —-16.04 aA
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Note : Different capital and lowercase letters in the same column indicate significant differences at the level of 0. 01 and 0. 05 respectively
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Table 3 Variations of Pro,SSC and SPC of mulberry varieties in soil drought stress treatment and rewatering %

b PRO 751 Variations of PRO SSC 7% Variations of SSC SPC Z%lF Variations of SPC

No. D, F D, F D, D, F

14 1 599.21 hH 0.45 hF 762.43 h 186. 07 fE -10.15 gk 19.18 jJ 0.90 dD
6 979. 87 {F -1.27 gk 701.44 ¢ 166.72 eD -12.70 fD 18. 64 ijI 0.70 dD
12 1 484.91 ¢G -1.67 gE 691.46 ¢ 161. 15 deCD -14.10 eD 19.21 K 0.61 dD
10 663. 85 bB -4.74 {D 588.64 f 152.07 cC -17.19 dC 18.30 iH 0.52 dD
9 399.42 aA -4.23 {D 581.98 f 157.61 cdC -17.12 dC 13.46 hG 0.52 dD
15 811.68 dD -6.62 eC 578.87 f 158.57 ¢dCD -17.38 cdC 12.05 gF -0.33 cC
2 669. 69 bB =7.00 deC 543.59 e 156. 19 cdC -17.11 dC 8.51 fE -0.67 cC
13 853.79 eE -7.73 dC 525.83 e 154. 06 cC -18.31 cC 3.50 eD -0. 66 cC
7 841.11 eE -12.60 ¢B 485.09 d 135.59 bB -18.42 ¢BC 2.65 dCD -9.45 aA
8 758. 14 cC -12.95 beB 443.97 ¢ 139. 80 bB -19.87 bB 1.73 cC -7.00 bB
1 758.59 ¢C -13.73 bB 343.73 b 80.47 aA -22.66 aA -0.72 bB -9.49 aA
5 393.58 aA —-17.73 aA 284.25 a 77.61 aA -22.85 aA -2.09 aA -9.77 aA

T FIFIARRIR /NG TG BIFRTE 0. 01 F1 0. 05 /K225 . 3%

Note : Different capital and lowercase letters in the same column indicate significant differences at the level of 0. 01 and 0. 05 respectively
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Fig.1 Cluster analyses for drought resistance in mulberry varieties under soil drought stress
27 Sk Y PR RO, 2012.

(1] (BT TR RE R RS R BN AR A e os [ ]. 75
FAREAR (BRI ,2009,31(4) :94-99.

(2] HhZeks, 227535 Wi, RIRISER SRR e 338K e R G AR
BT IEAR [ T]. ARk Rk, 2005,31(1) : 13-17.

[3] XBANAE, PRAL S, Wh ok, NLH s 5 bt T35 R i o 7 22 5
[J7. #hbRIEE 2011,47(3) :25-32.

[4] SRAEI TSR IR R ER [ ) ] 22 LR, 2016,
44(10) .43-46.

[5] Z=et. 15 RSP T R a g AR R PTREFN D]

[6] FrfH, MR, PB4, SRIETN R S MM - MBFle
FRoHTLT ). FPIEIBESE,2017(2) :30-37.

(7] BEEER 253, Uiz 7. PEG PhER P ZF Rk fersZmi T]. /K
RS, 2011,18(3) :221-225.

[8] i, fabile, HEWEIE, 5. K INB N E KON IR 2 B BB e 55
AR ]. BRI, 2010,18(2) :199-204.

[9] 5kadt. B me R R A A R bR 2 [ ]. /K
FRHRFF417,2016,30(2) :340-345.

[10] F3, Al SERUR, 5. 5 FhEF A= AP WO R4S PN [T ).

TN AR BARIAR) ,2008,37(2) :153-157.

G G G G G S S S S O M M G G G G G G G S G S G S O O S S U G GGG S G G G S G S S SO SO W ORI WO Wy

(L% 107 1)

A ) A SRR S 5 T IR T 36X 1 8 T 1468 8 B 114 2K T

il T 2 B A3 I T 1 SR TR ) B 2 (P<0.05) I SEE RN i  , P# 2Z Je  E MOG P
R4 TGRSR

Table 4 Correlation analysis of decay resistance experiment

F1 & % White rot fungi

15 )& 7 Brown rot fungi

ezt I - PRIGLESTR] JlIF=iRrS T PRy ]
Index Heat-treated S IR Preservation Heat-treated AL PR Preservation
Temperature . Temperature .
method time method time
FH & R EL Pearson correlation 0. 105 -0.610"* -0.330" 0.124 -0.722** -0.416"*
B () Sig. (2-tailed ) 0. 543 0 0. 050 0. 470 0 0.012
FEARBN 36 36 36 36 36
3 it (3] BRARELL YRS AR TR T (—) [T ], bRl R, 1983, 19

IR A B FERS B, SR A R A R A BT 25068
FCHEAT Bl EL2S PAE PN AL B, 25 R AT b TRAA )
R RN T EM AR A BT SR i, Herh 4 i T 2k
AN LU BT B T, T BAA B ) T e e A
FATABIE A RE ) o A BEPF Y 2% B SR it A 3l ) v ARl
AL BN 6] PR3 o L2 /N A o Ak B B AT (R 3 P 1] 45 2k
HREL W E DU, AT k5 R R W AR
S 3k

(1] XV &2 SR RS A TR T H AT oL [ . S
Tl,2006,33(4) : 11-15.
(2] B i M. Aunt: EM AR, 1990:10-45.

(1) :57-63.

(4] Beans, iy, 2. AP IR EoR [ M]. Jsd: A Tl
Hiktd, 2002, 77-114.

[5] HE&E. EYMMBREARRIFELRLT ] ARl ,2006,42(7) : 120
-126.

[6] Z=Ek M
1#,2001,8(11) :3-5.

[7] TJEERDSMA B F,MILITZ H. Chemical changes in hydrothermal treated
wood ;: FTIR analysis of combined hydrothermal and dry heat-treated wood
[J]. Holz Als Roh-Und Werkstoff,2005,63(2) ;102—-111.

(8] JEHED , ol SR e A B T 2R M [T ] ARbAk
P RF2#41%,2013,41(10) :94-97.

(9] BREss, M, 2. DA N, BUCIEMTR I HERE M AL e
BTl ] AR AR, 2012,32(4) :365-369.

[ 10] 1ML, S A B AN U ARSI FT[ D] Jbat:dbR
MR, 2018.

HERAMHE A a0 A REEL ) . NStk



