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Abstract: Effect of different low temperature (0, =7, -15, =20, =30, =70 °C) on physiological indexes (Activity of CAT,
POD, PPO, SOD and the content of MDA, sugar, soluble Pro) is studied on the 8 different Cultivas of wine grape (54-4-271,
Merlot 184, Pinot Noir 222, Cabernet Franc) and rootstock (Beta, SO,, Ln33, LDP294) , comprehensive evaluation of cold
tolerance is treated by the methods of subordinate function, correlation analysis of physiological indexes and principal component
analysis. The result shows that the ability of cold resistance from high to low as follows Beta, LDP294 | Ln33., SO,. Pinot Noir 222,
54 -4 271, Cabernet Franc, Merlot 184. The correlation analysis of 7 different physiological indexes indicated that the cold
resistance could not be evaluated by relying on one or two physiological indexes. Principal component analysis of 7 different
physiological indexes stated that the activities of CAT, POD, PPO and the content of MDA had absolute value of a larger feature
vector; the contribution rate reached 48.66%.
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1 SN EEHRMKBLAIERL CAT & U/ (min*g FW)
sh A 0°C -7%C -15C 20 °C. -30 C -70 °C HEF

ik 090+028¢c  140+0.79bc 567+342ab 200x152bc 1.82+0.62abc 433x177a 1
S0, 2.15+0.14c¢ 1.65£0.62b  3.03+028bc  190+0.38be  2222025abc  1.16+0.76 b 4
Ln33 2.13+0.79¢  282+0.63a 239+07lc  479%057a  3.12+210a 2.71 +0.65 ab 3
LDP294 1.32£0.29¢ 1.16£094be  125+141c  214£038be  256+094ab  3.88+2.72ab 2
JLmE 346+0.65bc 3.04+05la 592+267ab 1.16£038¢  1.15+0.14bc  2.14x0.51 ab 5
MEEHI184  7.94+3.65a  0.57+037¢  3.08+x0.76bc 2.72+089b  0.66+0.38 ¢ 2.95 + 1.47 ab 8
MILiE222  557+142ab 0.8220.14be  7.00£000a  0.82+028c¢  0.83+052be  2.16+063ab 6
s ER 346+ 124bc  050£025be 099+025¢  1.73£049be  1312099be  222+1.13ab 7

D BT 8 ANRF BLE B ) R EEASAP 6 CAT M % T4 R, KA S-N-K =4, 5 FEETF 0.05 2HFK
. A 2~8F,

*2 SN EEHRMKELIE POD iFE U/(min*g FW)

st 0°C -7C -15C -20 C -30 °C -70 °C HEy
ik 37.74+£2.07b  10472+10.04a 109.32+8.62a 42.15+1548b 291.29+206a 9.10+2.66 ¢ 1
S0, 3127+5.14b 2055+ 1604c¢ 33.06+2.62bc 23.96+9.38c  2949+098b 4027+1239a 5
Ln33 17.37+£9.93 ¢ 583+382d  4253+347b 1752+476c¢  2555+098c 1665+803bc 3
LDP294  38.63+228b  2970+389c 11482+1144a 4376+599b  17.91+£299d 3487+13.18ab 2
JLmE 3449+£878ch 3408+38lc  2217x664cd 7634+101a 297+000f 3404+527ab 4
MHEH 184 28.04+£2.87bh  2628+0.89c¢  1228+4.03d 2381£3.76c  1143+030e 1096+ 1.14¢ 7
MR 222 3227+2.00b 2219+ 13.05¢ 34.87+22.14be 2142+11.68¢c  530+1.52f 38.60+27.14ab 6
WHEIER 7246+7.55a  7075+142b  207720.72cd  1680+038c  2046+286d 10.66+297 ¢ 8

#3 SN EAEMMEEBELIEFN PPO FE U/ (min+g FW)

fn 0C -7 -15C -20 C -30 °C -70 °C Hey
ik 983+1.70f  462£057e 622+057e 819+057g 8020+057b  890+262de 1
SO, 3027+057e 11.79+£098d  233+058f 4007+151c 2046+286e  594+099¢ 6
Ln33 50.10£6.06b 4030+£490b 3733+264b  642+099g 2929+206a 23.65+663h 5
LDP294 427+£057g  623+150e 1.65+057f 1049+0.57f 530+1.52f  299+1.00f 2
Jbms 3621+0.57d  51.84+1.00a 2483+099c 78.18+2.05b  758+249f 3578+0.99a 3
MRER 184 6217058 ¢ 13.64+152d 3920+0.57a 25.63+058d 2457+0.00d 1581099 ¢ 8
M 222 13242057f  1157+151d  861+057d 11.142057e  597x0.00f  565+1.52ef 4
ATITIEZS 9624+153a 31.64%6.17¢c 2322+057c¢ 9204+0.00a 2949+098c 1296+1.00cd 7
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F4 S FERMTELEFH SOD FHE Ulg FW

v 0C -7C -15C -20 °C -30 °C -70 °C HERe
DLk 63.50£0.15ab  56.42+045b  59.94+039b 57.67+030c 61.15+032a 57.86+0.73 ¢ 2
S0, 59.25+046d  5346+043c¢  56.71+030c¢ 4339+052e¢ 48.84+0.19d 61.14+0.88ab 3
Ln33 59.49+0.62d  57.83+0.08a 6136+0.51a 59.83+043h  43.13+08le 6281+1.22a 1
LDP294  64.22+0.62a  52.76+0.65¢ 5020+0.41d 3452+075f 5731+0.11b 61.83+0.6lab 6
b 61.16£0.50c  47.90+1.29d 58.94+041b 5592+046d 4290+0.79e 54.61+0.88d 4
MEFEHL 184 61.73+0.53 ¢ 5529+0.55bh  29.43+0.68f 43.80+0.52¢ 37.11+031f  60.33+0.63b 8
MILE 222 63.02+055b  30.89+058e 49.40+1.00d 57.25+024c¢  47.83+026d 56.64=131c 7
MHERER  63.87+£028ab  55.91+£047b  33.18+0.88e 6149+026a 52.11+025¢  61.63£0.66ab 5

*5 SN EEHMMKTELIEN MDA &2 nmol/g FW

Sl 0 -7 -15C 20 °C -30 C -70 °C Hery
ik 10660+ 13.37a 30.70+1.84d 8661 +2.19h 10525+19.89a 8239+092a  76.11+337h 8
S0, 27.05+£0.55d  2506+032e 29.79+1.38e  32.12+0.06] 4621+342d  2899+0.17e 6
Ln33 4234+281be  42.13+031a 4386+045¢ 48.01+436b 41.51+9.28de 97.79+4.99 a 5
LDP294  4535+135bh  3569+094c¢ 3289+1.56de 47.74+495b 3560+2.16e  30.74+231e 7
Jems 3478 + 1.84cd  4353+1.06a 3844+1.18cd 4681+031bhc 68.06+7.66¢c  32.62+2.88¢ 3
MEEEHL 184 3512+ 1.80cd 4099 +£3.64ab 9494+ 12.15a 41.62+284bec 71.50+589be  52.31+1.08d 1
ML 222 4039+545bc 37.92+1.48be 4276 +122¢  4270+2.77bec 67.68+295¢  7630+1.92h 3
BHENER 3676+ 1.44bed 38.11+1.80be 38.66+ 1.75¢cd 4344 +557he 77.71+£3.66ab  60.43+6.36 ¢ 2

6 ST HEMMKBLIEMTAIAMESS mg/g FW

b Ah 0°C -7 -15C -20 °C -30 C -70 °C Here
ik 28.82+0.55bh  27.91+022c¢ 3593+0.82a 2453+039de 3825+0.72a  2632+0.67b 1
SO, 2541 +0.52¢cd  2535+£0.60d 24.70+0.50e 26.13+0.16¢c  30.08+0.37cd 22.03+048d 3
Ln33 28.65+0.70b  29.71+0.12b  3023+0.12¢  2453+0.50de 31.85+1.50bc  28.60+026a 4
LDP294  3551%134a 40.84+072a 32.64+039b 31.84+137a 3855+0.78a  2684+0.52h 5
JemE 2530+0.54d  22.02+1.50e 2272+0.41f 24.07+025ef 21.38+291f  2401+020¢ 8
HEREHL 184 2620+042cd  25.08+043d 2483+037e 25.60+£045cd 2687+020e  2273+124d 7
MLi% 222 29.63+043b  3043+0.15b  35.78=+155a 27.75+0.86b  32.83+037b  2930+033a 2
EHARER  26.62+0.55¢  2626+041d  2679+046d 2332+0.18f  27.99+0.11de  23.88+0.28¢ 6

®T SN EEBMEELIEN Pro &8 pele FW

Shh 0°C -7 -15C 20 C -30 C -70 C HEF
ik 2029+1.11d 31.19+£098e  6599+329a 42.01+0.63c  49.40+£0.69b  30.26=0.69 e 1
S0, 4096 +1.30a 3881+0.55bhc 50.13+1.04b  78.62+1.23a  6827+1.66a  6321+057a 2
Ln33 19320421 2401+087f  1545+0.54f 25.14=0.16f 3297+096d 4256+084d 3
LDP294  3446+0.55¢ 4242+0.73a  4355+0.69c¢ 41.65+055¢ 3546+0.88c¢  2880+135e¢ 5
Jems: 2098 +042d 38.18+0.83c¢  3556+1.03d 5524+0.57b 26.16+123e  4571%130¢ 4
MEEHL 184 24.06+0.42e¢ 2247+0.57g  2142+083e 2280+0.69g 1725+1.03g  1404=1.11g 8
ML 222 37.67+0.69b  40.17+£1.03b  3561+055d  3821£027d  2226+0.69f 5034+ 1.10b 6
BRENER  35.10+£1.09¢  36.14+0.57d  3621+057d  3690+1.04e  2594+0.69e¢ 1923+ 1.50f 7




38 Hfr Aok B4 2017 4F

%8 W

Gansu Agr. Sci. and Techn.  No. 8 2017

SOD {fPE. Pro B AIAIVEPENE S 2 FHK,
BN & BT S 5P AT S 1 A= BRAR AR #0 nT DL EAf 11
SIATRE PR SR B A1 ok PR 6 bk 38 T A 7 S
P gL, FEARZ (R A BEAE b op AT E R — A~ ak
WIS A: BRAEARIE A 76 T 5 AE 58 T AU AE 9 1) P 9
P
22 AARMESHT

X7 AHUIEPEFRbRIET TAH DG S BT i 285 2R (3R
8)AIHI, MDA i 5 HAMFR IR A, 5 SOD
W2 AREE, Pro Fig S SOD 16 Pk 22 4% i
E, HEERSSERERIARE . TR
2 AR — R AR S, (A5 UL 5 B Frr Iz ke
R BAAAEESHE . BONRE R MK bk KA
PR AR X W A BRI, TR
BT AR, TR bR A G R B R e 2 4 b
CEGTRPR, BEMSEI b ML A AP TE M
23 ERSHH

N T TR BT FEE A BEA AL AR AR, XA FE
PREEAT T F WA 8, A a5 (R 9) v LI
W, 81 ER ) CAT TG . POD W&HE . PPO
TP MDA & A X HE R AR AR [ R, 5T
kI 48.66%; 45 2 F RS SOD &1 & Pro
Tt FLA 20 (B B R B RRAE 0] &, BTk R Gk
29.59%; 5 3 R TR LA e RHE R K Y
FRAEm R, DTk 16.265%. 55 1. 55 2 FI%E 3

F > B TTHRR I 94% L b, B4 R EZEEL
P T S ARG . LA RS SR R, 7RI R
R Ry A Tih (P s N I e v b DA =911
Ay TTRRR AR AR BRAE AL AR bR

3 #iv5itie

W SR MR AL (0, -7, =15, =20,
=30, =70 C)X} CAT i&M: . POD i&it: . PPO {4k .
SOD &tk MDA i, WM& & Pro & i
AR bR R, JFE SR R . AR R
B B AH DG B S B 4340 B, %o TR ) 248 e R 12k
TTER W, SRR, SRR RESITar,
8 TP 7 4 BLRG A SR 0 25 B B FE M I = BILIAK
R DLik . Ln33. LDP294. JtiE. SO,. Mk
222, MEREEHL 184, fhENER. Xt 7 NHUIENEFEPRAH
KT BN, FEMEPUIEME S E T, ANRRRM
SR A B8 PR A A 0 8 4 BT FE M E AT PR o
20 5E 8 bR F R AT B R, CAT i1, POD {i
P PPO &M S MDA 5 f HA 4 SHEL K B RRAE
i, TTHkEIA 48.66%
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®8 SANERBEHEMmMMEMISIREXRE"

et CATIG PODIE PPOTE SODIE M MDAT R AIEMAES R PR
CAT 1.000
POD 0.975%* 1.000
PPO 0.896%* 0.920%* 1.000
SOD 0.607 0.547 0.332 1.000
MDA ~0.863%* ~0.792% ~0.840%* -0.454 1.000
ATV 0.471 0.513 0.278 0.301 -0.378 1.000
Proy it 0.659* 0.650% 0.502 0.878%* -0.572 0.281 1.000
@O * £+ P<0.05 65 BHAKF; = L7 P<0.01 49 2FKF,
x99 EHHDWER
FSY CATIEME PODIEYE  PPOIEHTE  SOD W&YE MDA & FIVAMERIS & Pro 9 TR RituriiR
1 0.864 0.860 0.974 0.205 -0.863 0.215 0.372 48.660 48.660
2 0.394 0.347 0.138 0.947 -0.268 0.131 0.889 29.590 78.250
3 0.252 0.299 0.049 0.144 -0.152 0.966 0.076 16.265 94.515
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Study on the Effects of Functional Materials on Heavy Metal in Corn and
Soybean

GUO Siyan, JING Shengpeng

(Gansu Institute of Land Resources Planning and Research, Lanzhou Gansu 730000, China)

Abstract: In this study, the effects of functional materials such as fly ash, zeolite, humic acid and water retaining agent on
the absorption of heavy metals Pb and Cd in maize and soybean are studied by pot experiments. The result shows that the tested
functional materials can effectively reduce the absorption of corn, soybean on heavy metals in Pb contaminated soil and Cd, the effect
is better than that of single composite materials, composite materials with fly ash + water retention agent + humic acid + zeolite, fly

ash + water retention agent + humic acid is the best insurance agent.
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