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Effect of titanium nutrient on physiological properties
during the growth course of flue-cured tobacco

ZHANG Rui', XU Zi-cheng', LI Zhi-gang', SU Yong-shi’, SU Fu-qiang’, CHEN Yan-chun®
(1. College of Tobacco Sci. ,He'nan Agr. Univ. ,Zhengzhou 450002 , China;
2. Co. of Sanmenxia City of He'nan Tobacco Co. ,Sanmenxia 472000, China )

Abstract ; The effects of titanium added to soil on some physiological property were studied. The results
showed that the content of chlorophyll, carotenoid and the invertase activity were increased after irrigating
right amount titanium at root elongation stage , titanium could promote photosynthesis in flue-cured tobacco,
which also was beneficial for the transformation and utiliation of assimilate. At the same time, titanium
could improve the activities of POD and SOD, but reduced MDA contents, thus decreasing the degree of
membrane-lipid peroxidation and enhancing the ability of anti-ageing and siress resistance. The effect of ti-
tanium fertilizer irrigated root was obviously reflected in a short time. When rich-titanium synergist diluted
600 times was poured to root,the result was better than other concentrations.

Key words : titanium ; flue-cured tobacco ; physiological property ; invertase ; chlorophyll ; carotenoid

75 H #9:2010 - 09 -08

ELWE . ThERES &AM AT B (HYKI200718 ; HYKJ200804 )

TEEBMT:RE(985—), %, HEFTARREALZAA THRELKFFHEAAL, L ERRLFTOABEES K.

BEEE:HBA94—), 5, ThEkbhEATOREXFHZ BT 2 2R FAAMESRRES WEERS
1\t R E R



<10- BHEBTULERFR(BRMER)

2011 4

0 5|5

BRRHUERRE BN ERITRZ—, BHIER
LR G5 9 MITTR P EE R 0.6 g TIO,/ kg, 7E
WP ERAR0.6%" . BRE A M RIFK
BIREYERKTLHE KN E F TR, BEASEY
ek & R R TIOR BB S R i A
SRR MEY T AP R RSB REEE
RE 5 8 i R W Xk — 6 3R 20 B R ORI B % 5 TR A
YIEANZH R, REEY M EREED Y
FERABE YRR EAE Y R MR

BT, A REEFRIEAR E kg™
SR EIBFTERE S T K RE 7 X 22 o v o7 FH
RARE ALK A= B =18 R U™ ™ % 7
HORBTF. @ TN &S AR B A LA H D
BRAR A STHL LA A8 A8 D A 6k, SR RS [ ke BE B A E
MR RARIRKTT %, E B M0 AL K 72 P A T i 5
IR BRAGAR , BF 7008 I A R A 0 3 A AR
DASA R SRGE B M R B i AR BRI

1 %%

1.1 g3t

LHF 2009 T B R KFE R GiET, ik
TR L, Bt AR+ pH =7. 21, F YLK
EERN2.02% ,WRESER64.3 x10 % , B
BEBERN17.5x107 %% , HHE S BN 15.95 x
107°% ,FHES FAZ a8 CEC % 18.4 x107% mol/kg.
SR8 1 S R R K326.

HAR LK FINAZ 40 cm, 7 35 em IR A,
B3+ 20.0 ke A5 BT FHEKAE A & B &M, i
PEBHEKFER. SABRETHET 280
FRCEC ARG SRS MRRE, B4R
HERS g, ABA AR 1:1: 3. KK K5 4
YREE, 23 I B RSO #1000 £%5 (T, ) , 800 fi%
(T,),600 £ (T,) ,400 £%(T,) #1200 fF(T,) , ZEf
ARG 15 d) B, DIEE K 3B (CK) %
WHRIER L B8ORS bk BRE, B
M 18K, ATHREE 1. 10 m x 0. 55 m, H:fth K H 9% BE
FEHEHE A B 2R P R B R AT
1.2 HRRERERNESZX
1.2.1 H&aRRE SHNEEHABRSES J,
50 d,65 d,80 d BlHLEUCHE, B4 AL 3 3 Rl B 19

556 Rt (A EAEFHO)  RZRB KRG, KB 00 Ak
JE SRR A, ST BN AR vk A R .

1.2.2 #EHRUEHE HEESTENNETES
WICHR(13]. BE AL AL ES (SOD) FEHEM E H 5
WICHR[ 14 ]. i3 & LY B (POD) 75 14 3 & 81 K B
B E T 470 nm B KT IR B K RS min ]
SLEERIHE M &, A IR B e v, 1 4
BEEYEN S min WCEMEMO.1 OD fH. N
(MDA) FE¥ME KGR E L ZRMK B EE.
HABE(INY) MM ER A 3,5 - ZHEKE
B,

1.2.3 ZitsHHE RBRHELIRF SPSS
17.0 Geit A Wik {if 17 , £ 5 R A Duncan ;.

2 ZiR5iE

2.1 BHREMNEEAXSEESERELBELN
70

2.1.1 FRBKELEEEIHEFEENLXAE b
RESEMTWER A 1A it Bk B4 28 ) 8 A i 4%
RMRHNE PR TRWEHRAEL L

21 RRAZKILEGEEEE
FERAT P ELEFMNELER

Hibd i 354 50d 65d 80d

CK  0.700° 0.486° 1.194* 1.434¢

T, 0.708% 0.555" 1.244* 1.463°

HFEagE/ T, 0.948 0.599° 1.249% 1.594°
(mg-kg™ - FW) T, 1.001° 0.672* 1.301* 1.796*
T, 0.779° 0.560° 1.161> 1.736"

T,  0.848° 0.598" 1.097° 1.664"

CK 0.171° 0.117° 0.296™ 0.349°

T, 0.181* 0.150" 0.290% 0.384°

HgZEbai/ T, 0.242° 0.145° 0.305% 0.423°
(mg-kg™' -FW) T, 0.264" 0.164* 0.328* 0.475*
T, 0.196> 0.142° 0.281* 0.421"

T, 0.214" 0.164° 0.245° 0.429"

CK  0.870° 0.603° 1.489* 1.782¢

T, 0.889° 0.706" 1.535® 1.847°

HgZLagr/ T, 1.190° 0.744" 1.555% 2.017°
(mg-kg™t - FW) Ty 1.264* 0.836° 1.628* 2.271°
T, 0.975% 0.703" 1.442% 2.157°

T, 1.062° 0.762" 1.342° 2.093"

CK 0.226% 0.206° 0.348* 0.383¢

T, 0.217* 0.256" 0.364* 0.393¢

KB PESH, T, 0.278° 0.236% 0.365° 0.455*
(mg-kg™' -FW) T, 0.348° 0.274* 0.367° 0.468"
T, 0.240* 0.228 0.353* 0.437°

T, 0.262% 0.252" 0.317° 0.413¢
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MEIAUES, BREISIT,HRET, X7
ARESN, SHMLEEKZREED T EBEK
Vi B#)E 50d,T, RS T, ZRARBES,T, LLH
HRELBHEES THMAR BHEFE654,T,
WET, AT, LRI T BEKE HFREL
B FHMAAE; BRGS0 d, T, fLHEMHEEL
BHBEGTHMAE RXHS P REBRAEBRSE
35 d #150 d,T, # 8 & & F LML BRE 65 d,
T, T, ZREE; MBKE804d,T,LET, £
RARE SHMOHEMNERKD T BEKE
BRELOHBEEEENNER, MG ENLH S
FEEBEFAFEA . BREN4NEPE TR
ZLLT, &5 &, CK A EAK,4 16T T, B0t
BEBEE CK 458 INT 45. 28% , 38. 64% ,
9.34% F127.44% , M AdH & D E & EWEE CK 5351
BINT 53.98% ,33.01% ,5.46% #122.19%. bR
B GHHTRE, 540 MRS AR ER,
FHEOME A R KA S P REE.
2.1.2 FERSKELEHEAN F P EEYE

IENIER SRR EEETER RSG5 35—80 d
HIAE FRFRVE R AT AR B R R 2.

22 REAARKELTAHMAERENRY S FILE

SOD ¥t/ POD WYL/ MDA &8/ INVEW/

AF (U -g” -(AOD4S0 - min~" « (pmol - (mg-g”~ -
FW) gl FW) g’ -FW) FW-h')
CK  134.03° 0.53¢ 10.71° 3.86"
T 158.91° 0. 60> 10.00* 5.35¢
T, 168. 66" 0.65% 8.68° 7.69*
T, 187.15° 0.71° 7.99° 8.01°
T, 159.73" 0.61" 9.56" 6.18"
Ts 147.12° 0.59" 10.17* 5.39°

Hi1Z 2 WTLUR T, Ab AL AR TG v T HoA
AR BS54 T, B 257 A B & Ak E
Kb 2R3 MR A B PR A L LR 1

HIE 1 ATLIE 4 4b B A 4 A INV 3§
BT FEB ARG 80 d A2 K. B kIR
5 B¢ 600 RN A INV 545 5 F xh B J HoAtu b 98, %
B iz JEE 14 K BE 418 2 % 1L A T 0, AR (B e X I 0
SR BROKAL G W A 7 B, B B BB A R
AR FIAA IS W R U TR D HIRE,
T4 5 [ e = 00 B % A ORI AT 5 JEBR R BR T HE A
A I AR X G A R T 9 BE D
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35 50 65 80
B R G 8/d

B1 RE#&ZLEHR
AL S B T AR

2.2 AEEKEBLAEEEAH K RRPBEEM
MDA &EMTIER

2.2.1 SOD E#E SOD RHyERints
B, CAHREYERANESHE MR R EEEE
B H,0,  MEIENRNEFR S MR BN R
LRSS A, B, SOD I 158 55 ) ik
THIYAGERTEEE R B K. SOD HEHER
ENMEH, FEEPIR K& LHEEERERE
E MR 2HZEUBERAUEFEN:T, B SH
oAb BR LR B E,T,T,, T, HERFABEE R
o] i Bk B AL FE 4 KA SOD T M AE A1 ol WL I 2.

. 350‘0( —CK—o-T, T,

B

& 300.0 Oo-T, =T, —+T,
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- 2000}
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Bk fant(al/d

B2 RE&ATLAEEESOD ERTLEAR

B2 T LUE B, 6 FAb P 7E B A 5 5B
35—50 d,SOD {&E ¥ E# T, Jo T, , T, 4b 2 SOD
EYER S T HAL R, AB G 50 d Frif,S0D iF
T8 T R, 45250 LAY, SOD TS M & K i) B AL B
T, , /M RALHE CK, BEHIALEE T, BETE 47 M BRTE
P&, PRI
2.2.2 HE4AMEBEEELEE BHEFTEZEFEUIA
YRR EE AR R AR B
#9372, POD Sy =4 19 H,0, it &Ly,
HREHEAREY SRR RARZEEHBR
Ni. POD {&EHEM 5 £ AT R, & £ B B IR R &
MFHIEZRBRBENE2WIUEL LHET, RS
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T, 2R A BEN, SHAAL A MK EF LD B E
KE,T,,T,, T, MM ERA R E. FFREKRLTE
# 4 POD J&E 2L F 5L LA 3.

0.80 —CK~—T, =T,
o-T, =T, —+T,

35 50 65 80
B e i e/ d

A3 RFEMAFAEIIE POD FH TALHE R

HE 3 AT LUEH,6 MAERAHEBRRES
35—80 d,POD FEH AR ZH AR Y. B4
HEF S POD ISR I R E S TR, B
WA, AbE &R, CK &AK, 4 W] T, AL M7 R
R KT E SRR E R T AM 5 FhabH.
2.2.3 AEBIENIE MDA BIEFT ALK
BRATY, ERRS5EARS S, 5IREHESFA
MAFRINZBR L EYEPEHEASHHERS
TSR, (BTG5 Th RE AR AL Th B8 & A A1k T
ZEBR Fi A 2% - MDA & 8 W7 LA Sz e g
BT R, SRS R EY R LR
S5 MDA & BT ENE R ER, kb
EAFAEEREZ R EE. SRR E LM
MDA & 2 # R LI 4.

& 17.00
1500
‘% 13,00
2 11.00
9.00
7.00}

500t
3.00

—CK—>T, —&T,
=T, =T, =T,

MDA® B/(pm

35 50 65 80
B #G i/ d
B4 RFAMKELEESR MDA & FT/HE A

HE 4 aTLAE 1,6 Bt P15 H MDA & &y
B e, EUNKEREEE T H, B CK 4R A
MDA &85, T, #y MDA & B8 (%, HAt 4 Fhst 2B
FWE Z A, X A% 4b 2 (5] # MDA & & F B8
MEEHELSERFOEIRIE,T, T, LBESHi
#aEERRE, CK,T,, T, B ERAEE, {2 MDA
FEIACK B f BB EHAK CKST, >T, >T, >

T, > Ty X158 8368 A8 4R HE 7 B¢ 600 5 Fr) B K 188 2805H1
e REVSLE A R B SR AL, SR R I Bk I B2
S

3 g

BHEHATUERERT SR EN S
B, K o # R 600 f5aT R AR R, &
HERET BN EFHEERT - RE LS
PEEBFHHHABIT 1.50 mg - kg™ - FW A0
0.38 mg - kg™ - FW, 8 xf ¥ fn T 26. 45% Al
25.28% , HAGKE F5 A Bh TR XT BB B R W, 42
BRI EA YRR, [F gk T LUR [ B 1R W TE B
—F RO R Z LB AR R E R E R E L
BRI EN A R R B AN R E SRR 2
PR, A B TR MR SO H 89 88 S, LURIE
HEERBLUBREE.

WIRGREZH, T, AHEENE ST EE
T H A& Ab S 0, 7 A T 58 B F0 RE B A0 e A R
BAL. EE AT PN K, SOD & #: T8 5 AR,
B TATEHEEERM, TTREIE £ T SOD
HIREAR , (40 H,0, B ES I, MWk EE S
S R B 3 A B | AL =) MDA B4R 3 1
hn. POD M| LA W EAEH , A B s £, 15 1%
BHE, RANRPEH, BT ESEREEZE N
TE R Y, i i ) 3 B O 45 N, AR IR
POD FEHTERNMEBT AR LI, TRERHAER
[ B B4 18 4 £ 2 ) o 3 A B9 TR B, AR 5T o
Tt S Bk A AL B, L o MDA EEAEMRK
FH At AL 3, POD FI SOD & 1 2 & F HAtbab 8,
VLHAER BE R IS ALY 1A ) POD % LR 9% 4, 7]
VRSED T A ERmARSREN
SOD, POD FIEAK A MDA EREAS T &b A, EH
AIRER B N EKRE AT Bh IS A R R B I R TS B
REMEN  NME—ERE LERFTERE ™%
515 MB35 4.
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HECAUEN: ERBFAEENERE
107% ~1.5 x 10 2% i}, BB B 3% 0 40 & A S
B3 AL W R LA A AR

3

P 6 AR RHE SR i F B RN, (B X 4540
BERBNBERRRHE, EEE RS W
AR, B A B N A 37.5x107°% ~
50.0x107*% 5 & =& i 50.0 x 10™*% ~75.0 x
107*% , — S BB N ES 3.75 x 107°% ~5. 00 x
107°% ., - — K5 7.5x107%% ~12.5 x
107*% ,2 - ZBEREME®E 10 ™* % ~2.0 x 10 *% , &4k
BAREI1072% ~1.5x107%%,
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