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Table 2 The changes of drought stress on relative moisture content among various combinations '

By i1 B (B #Hixt Z KR Relative moisture( %)

Stress time
() 18 28 38 48 59
8 70.54£8.08Aa 66.17 £ 4.04Bb 70.31 £4.04Aa 69.74 £ 3.03Aa 65.70 £ 5.05Bb
16 73.87 £ 1.01BChbe 71.20 £ 1.00Ce 74.31 £ 2.02ABsb 75.61 + 4.01Aa 71.21 £0.45Ce
% 62.94£0.71BCab 55.67 £ 0.61Dc 66.00+0.71ABsh 67.05 2 1.07As 60.86£0.31Ch
2 60.82+2,73Bb 53.66 +0.41Dd 58.2121.61Cc 65.19+0.41Aa $9.10+0.62BCc
40 57.00 £0.70Aa 44.8321.21Cc 47.0421.41Cc $8.86 £ 2.20Aa 51.55+0.81Bb

H:ABFERR0.05 KE NEFRETR0.00 KF¥,TH,

Note: Capital letters mean 0,05 level, lowercase letiers mean .01 level, and they sre the same as below,

242 FEMETeLSEENER BHSEERBK
HRHEREE SSXRBRAARZFRAE,
HEIAUBEHSAREARDEERBIKE FEX
BEE. FASHSERTISHRETEMRET
HERE LA A TRS KR4 T4HEGETR
MATRFRERY—-HER Kb 2944554
SEANBR N EGREABEEHSHFHER
BREKI4E>15>558>28535,

243 FRIppaFTITEAEgTAH HELITY
FRHEEKSHONIEE, SRS S AR N kR
EERAEMAL CLEUJGE I ENEARSE
LE—HREEW, MtE0dn 4 SHAASNED
FERABLA BEZ 1 B4 BNAHRHESSE
BB 251955 SHAANTHEHERN SR
P ASTEREASBEFNEA4HE®EN4 S
>18>28538558,

23 TRERETAHGALRABIRHENL
Table 3 The changes of drought stress an relative electric conductivity of these combinations

et FEXS B2 ( %) Relative electric conduetivity

Stress time - -
(d) 15 25 35 45 5%
8 26.53 2 4.03Bb 25.25+1.71Bbe 40.42+3.12Aa 22.29 +3.61Bbe 21.14+3.51Bc
16 25.9121.64Aa 26.07 £2.37Aab 26.33£2.13Aab 23.71+£2.52Ba 34.01x3.68Aa
2 28.7322.39Bb 25.28 +2.4568 25.49+ 2.188b 24.13£2.61Bb 42,85+ 3.78Aa
32 28.37+3.81Bbe 31.05£5.41Bb 32.51+1.90Bb 22.54 +2.86Ce 23.36£6.27Ax
40 26.31 + 3.65ABb 35.4224.78Aa 36.20 £ 7.56Aa 22.21 +5.45Bb 35.33+5.23Aa
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Table 4 The changes of d

ght stress on solububle protein among these combinations

Jov it B e B tEE 14 X B (FW pg/g) Soluble protein content
Stress time
(d) 18 25 38 45 55
8 0.020 £ 0.003ABab 0.018 +0.007ABhc 0.017 £ 0.001BChe 0.021 £ 0.001Aa 0.016 1 0.002Bc
16 0.021 £0.001As 0.018 £ 0.001Aa 0.017 £0.001Aa 0.0214 + 0.001Aa 0.019+0.001Aa
24 0.020 £ 0.002Aa 0.017 = 0.002BCb 0.017 £ 0.001Cb 0.02020.001ABa 0.017 = 0.006ABCb
32 0.022 £ 0.002Aa 0.018 + 0.001 ABb 0.017 + 0.001Bb 0.019 £ 0.001 ABb 0.019+ 0.008Ab
40 0.027 £ 0.005ABb 0.023 + 0.005Bb 0.023+0.003Bb - 0.030 £ 0.003Aa 0.022 + 0.005Bb
£5 FEWMATAERAESNARSENER
Table 5 The changes of drought stress on praline content among these combinations
Ry 362 B [6] JAE 82 & & (FW pg/g) Praline content
Stress time
(d) 15 2% g 4% 55
8 0.32:0.25Cc 0.40+0.12Bb 0.38 + 0.01ABab 0.39+0.01Bb 0.40 £ 0.08ABab
16 0.34£0.01BCe 0.37+0.02Bb 0.42£0.01ABab 0.43+0.03Bb 0.47£0.03As
24 0.43 £ 0.09ABab 0.33x0.01Bb 0.33 £ 0.02ABb 0.38 £ 0.02Bb 0.41 £0.02ABa
32 0.36 £ 0.03BChe 0.43+0.10Bb 0.31+0.04Bb 0.43 2 0.24Bb 0.31£0.01Bb
40 0.46+0.13Aa 1.3020.93Aa 0.53£0.33Aa 0.99£0.51Aa 0.40 £ 0.14ABab
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Table 6 The changes of drought stress on SOD activities of these combinations

[ 381 i (A SOD $EPE(FW U/(g-h) SOD activity

Stress time
(d) 15 25 35 45 58
8 561.5 % 15.6Bb 477.6% 28.9Ce 624.3 £ 18.0Aa §77.3£19.9ABsb 359.3148.7Dd
16 570.9 % 69.2Aa 507.1x42.1Aa 555.2259.2Aa 517.2+44.7Aa 409.9 2 37.5Bb
% 605.6+8.84a 471.8 + 46.7Bb 551.1 2 60.2ABab 599.6£23.5Aa 557.9 + 55.5ABab
32 570.5 £ 26.6Aab 609.7 £ 58.9Aa 537.14£47.9Ab §78.1+19.9Aab 585.4 £ 19.2A8b
40 461.3219.6Aa 489.8 £ 49.5Aa 519.2£38.4Aa 416.7 £ 8.0Bb 497.0249.7Aa
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Table 7 The changes of drought stress on POD activities among these combinations

brastE POD FE#E(FW g/ (g* min)) POD activity

Stress time
(d) 15 25 38 45 5%
8 3.1R + 0.37Bh 4.82+0.43Aa 5.27£0.78Aa 4.53+0.43ABs 4.79+0.42Aa
16 . 3.96+0.63Cc 5.76 £ 0.43Bb 6.44 £0.71AbaB 6.29 1 0.54ABb 7.49£0.94A8
24 4.06x0.36Aa 5.01 £0.46Aa 4.85:0.87Aa 4.2320.40Aa 5.42%1.61Aa
32 3.15+0.99Be 5.32+0.82Aha 4.35 £ 0.65BAbL 5.51£0.35Aa $.54+0.21As
40 2.89+0.84Ce 6.15+0.48BAb 9.09+0.30An 5.47+ 0.85BCb 6.40 + 0.43ABb

%8 FRBBTARBRAEA CATEFHEN
Table 8 'The changes of drought stress on CAT activities among these combinations

#ia et CAT ¥ (FW U/(g-min)) CAT activity

Stress time
(d) 18 25 318 45 58
8 0.66+0.75Aa . 1.47 £ 0.24Aa 6.10+0.24Aa 1.49+0.10Aa 2.74+£0.19Aa
16 0.47+0.35Aa 3.72+0.67Bb 0.63+0.31Aa 0.78 £ 0.56Aa 7.01£4.17Cc
24 0.37+0.44Aa 1.46 £ 0.43Abca 0.52£0.23Asb 1.77 £ 0,49ABc 3.02+0.36Bd
n 4.10£0.19Aab 0.62x0.91Aa 5.07 £ 0.29Aab 7.51+£1.13Ab 0.5720.45Aa
40 0.820.74Aa 0.73+:0.72Aa 7.42+2.01Bb 2.87+1.28Aa 3.18 £2.28Aa
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Table 9 Comparison of leaf ical str of 5 combinations
TREEE TRERE of P meAas RAHRA mif ik o RE B Lgag LY 3
qa (um) {gem) {m) B 5 (pm) BE (um) Ratio of Tightness of Looseness of
2 Thickness of ‘Thickness of o Thick Thick palisad leaf palisad leaf sponge
Combination Leaf ) . ; .
the upper the low . of palisade of spongy tissne and tissue tissue
. . thickness ) ) .
cuticle cuticle tissue tissue spongy tissue structure structure
18 23.130B 16.8254 320.37A 152.88A 138.89A 1.10B 48.37B 43.22CD
28 17.760C 16.690A 280.23C 117.73C - 138.63A 0.85D 41.90D 41.90C
35 18.370C 15.025BC 298.09B 134,898 129. 124 1.04C 45.71C 43.388
4% 25.340A 16.080AB 295.30B 134.06B 119.87B 1.13A 45.58C 40.33D
sg 17.620C 14.500C 277.36C 154.63A 136.71A 1.09B 55.05A 51.24A
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Table 10 The subordinate function value of camprehensive ind of 5 binations under drought siress
Af F M U(x)value
Combin
- ations 1 2 3 4 5 6 7 8 9 10 S SF
1% 0.342 0.867 6.238 0.867 1.00 0.625 ¢.438 0.565 1.000 0.986 0.693 i
. . . . . . . . . Noderate rosi
) R
28 1.000 ©0.000 O0.146 0.000 0.000 0.125 0.000 0.287 0.474 1.000 0.303 .
No resistance
4
38 0.732 0.298 0.146 0.158 0.086 0.125 0.363 0.000 0.000 0.000 0.190 * N N
0 YERIStAnce
48 0.0000 1.000 1.000 1.000 0.711 1.000 1.000 1.000 0.585 0.680 0.798 i
. . . . . Mod .
58 0.478 9.592 0.000 0.479 0.077 0.000 0.419 0.217 0.436 0.633 0.333 Lo

Low resistance

B RETI-1080RE:-BEER YARBE AXLCER MM AR . AP R IHEED EEMR . 0D.POD.CAT; S REE 4 &
BHTRRRARM Y SF HYHIRAE,

Note: The numbers of 1 to 10 stand for drought index, survival rate, net photosynthetic rate, rel
content, praline content, SOD, POD and CAT; S and SF mean significant differences at average value of U/{x)and sverage degree.

+ relativ electric conductivity, soluble protein
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Evaluation on drought resistance of introduced cultivars
of apple dwarf rootstocks

ZHAO Xiu-ming' , WANG Fei', HAN Ming-yu' , ZHANG Wen-¢*, TIAN Zhi-guo’, ZHAQ Dan®
(1. College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. College of Agriculture, Guizhou University , Guiyang 550025, China;
3. College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Five two ~ year — old apple drawing stock varieties(F1, F2, F3, F4 and M26)were grafted on the apple
rootstock of Mauls prunifolia (Wild.) Bork. Physiclogical and biochemical indices were measured, and physiclogical re-
sponses of apple rootsiocks to drought stress were studied. The results showed thai: the survival rate of No. 4 was the
highest up to 100% , No. 3 was the lowest of 75.00% after water stressed 50 d, the drought indices of combinations
showed an upward trend as the stress increasing, and the minimum of No. 4 was 40.00% , the maximum of No.3 was
63.78% . The photosynthetic indices showed that the photosynthesis of No. 4 was the most, while that of No. 3 was the
weakest. As the stress lime was prolonged, the leaf relative water content of combinations decreased, and No. 4 was the
maxmum, No.3 was the minimum, while proline and soluble protein content of combinations showed a rising trend, and
the content of No. 4 was the maximum, the trend of protective enzyme was increasing first and then decreasing, the 3
kinds of protective enzyme had synergism to protective plant. The values of No. 1 and No. 4 were lager of anatomical
structure which was positively comrelated with drought index. Drought resistance value of apple rootstocks was calculated
to compare by the method of membership functions. The sequence of drought resistance was: 4>1>5>2>3.-

Keywords: apple rotstock; drought resislance; response mechanism; membership function



