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Absorption of exogenous iodine in rhizosphere and
its effects on physiological parameters
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YU Wen-Jin, YAO Yan, WEI Hui-Ming, LONG Ming-Hua, TANG Xiao-Fu

( College of Agriculture , Guangxi University, Nanning 530004, China )

Abstract: Cherry tomatoes(L ycopersicon esculentum var. cerasi forme) were cultured in deep flow hydroponic solution
supplemented with graded levels(1. 0—6. 0 mg + L'1)of iodide(I"). The results showed that the iodine content in
roots, leaves and fruits increased with increasing of I concentration. After I treatment,initially, the iodine content in
roots increased rapidly for the first week;a decrease in the second week followed;and afterwards,a tendency of gradu-
al increase was observed, with more significant changes at higher concentrations of I (3. 0—6.0 mg * L) as com-
pared to lower ones(1.0—2.0 mg *+ L'1). During the first three weeks after the I treatment, the iodine content in
leaves increased significantly with the passage of time;after the third week, the increase tended to slow down for the
plants treated with high concentrations of I (4,0—6. 0 mg » L'1),while no significant changes were found at medium
or low ones(1.0—3. 0 mg » L1). For plants with I treatment of 1. 0 mg « L1, the iodine content in roots was higher

than that in leaves;for I treatment of 2. 0—6. 0 mg ¢ 1.}, the iodine content in roots was higher than that in leaves at
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the early growth stage, but lower than leaves at the later growth stage, which suggested that iodine did not transfer to
leaves until it had accumulated in the roots to a certain amount, Making mono-factor and two-factor regression analy-
ses respectively of the correlation between the iodine content in ripen fruits and that in the leaves and the roots after
I treatments of 1—6 weeks,we found that it was the first week after I treatment that the iodine content in fruits was
affected most,and the iodine content in ripen fruits could be predicted with the iodine content in leaves and roots using
the dualistic linear regression equation. The I concentration of 2. 0—6. 0 mg « L'! significantly affected the deoxidize
amount of triphenyl tetrazolium chloride (TTC) in roots, and the influence mainly appeared within the first three
weeks after adding I to the solutions. The low concentrations of I (1. 0—2. 0 mg * L'!) did not affect chlorophyll
content significantly, but the medium or high concentration of I'(3.0—6.0 mg * L'1) significantly reduced it. Two
weeks after treatment with I' concentration of 2. 0—6. 0 mg « L1, the photosynthetic rates(Pn) , stomatal conduct-

ance(Gs) sintercellular COz concentration(Ci) , transpiration rates( Tr ) significantly reduced, while the stomatal limita-

314

tion values(Ls) increased significantly,

Key words: iodine; cherry tomato; absorption; root activity; chlorophyll; photosynthesis
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Table 1 Correlation between iodine content of fruit and iodine content of leaf and root in cherry tomato
RERMXER S A
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R B 1 07 B2 4 T
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treatment Leaf Root . . S
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Xi (H B X (R FD B
1 0.981*~ 0.921" "~ 0.0492X; —0.0178X3 +0. 4019 * = x o 0.998*
2 0.977* > 0.924* * 0.0121X, +0.0011 X, +0. 3940 NS NS xx 0.949*
3 0.974> > 0.948* * 0.0133X; —0.0037X;+0. 3814 NS NS *ox 0.957* *
4 0.953* * 0.974* > 0.0021X; +0.0119X, +0. 3601 NS NS xox 0.952* *
5 0,934~ 0.961~* 0.0001X; +0.0118X; 10, 4001 NS NS * 0.925**
6 0.927** 0.956* * —0.0003X; +0.0109X2 +0. 3995 NS NS % 0.915*

KO NSEREEEM;: * FRB SUBEKFEP<0.05); * * FiRik 1% 83F K (P<0.01).
NS, * and * * indicated no significant difference, significant at 5% level(P<C0. 05) and significant at 1% level( P<C0. 01), respectively.
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Table 2 Effect of I treatment on photosynthesis items in leaf of cherry tomato under nutrient solution culture
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. ntercellular CO; L.
treatment Photosynthetic rate Stomatal conductance concentration Transpiration rate Stomatal
(mg+L1) (CO; pmol * m2 » s1) (HeO mol+ m? « s1) ner . (H,0 mmol * m? « s1) limitation value
. (COz p.mol . mol 1)
0 (CK) 17.07 a 0.97 b 329.78 a 10.24 a 0.12d
1.0 17.81 a 1.56 a 327.78 a 9.29 a 0.12d
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5.0 3.66d 0.06 d 269,22 d 1.89d 0.31a
6.0 3.93d 0.06 d 269.11d 1.87 d 0.30 a

FFIBEEARNE FHERER B E (P<0.05),

Different small letters in the same lest indicated significant difference at 5% level(P<C0. 05).

6.0mg+ L'AbHM Ls BEHHEECHERELAES.
3 5

FER BB RN EFH PR 1. 0~6. 0 mg
- LB F AT, M A B A B R B
B T A Ek R BT A (& 1,2,3), X
SEEF AR R B MSER ERR
HIZE {5l (UL % 3k %, 2007 ; Zhu %5, 2003) , S WM
AT=J5 1 A, 8RBFHE R MBS B, 75
55 2 JA B RO BL A , S 1R 15 B Wi i a3,
(BEYR AL B (L. 0~2. 0 mg » L) FR 7 4l i g
BB (3.0~6.0 mg+ LDMXMEZEE 1),
BXRBEMATES 3 i, #4080 FRESEY
R R, 3 RS BRI (4.0~6.0
mg » L) {75 4R 45 55 488 #9311 ok B A0 B
(1.0~3.0mg « LYEAURHE(H 2), EXRSE
(2009) BIBFFT B , /I 1 35 1 7 32 0% g B ) 33 36
Ty 75 5 et ] PR R S A D £ 2 4 S B i
W A R I R A A T R R
MBS EFBY ., AT OERERRE. K
BUA B A I AT R, LR B, R
BEAREE F FHRMMDIGE R, REREXORASY
X B B R — i G 7 B (2007) BF 9 i i A
B RFRBHEMTT A MA R 1 mg - kgl &
£, SAMENEME RIS BHIE, RES

MEHAFRSEFNIERIA AR IRETERKE,
BABES 1 ARFUSEIRTHIBUEE,LO
mg - L'WELAHEE 6 AN ARARETERTH
HAMaE, KM (2.0~6.0 mg+ LY MZES 2
BLUBHITFBREBRAXTREMSE. FRHKX
FEMBMYBRKESRBENBARERKRER(TX
HE4, 2010; Ik #5 25, 2009), 3t #F 3k % (2007) #
Hong % (2008) AN, REEBR KRB 2 7 — R
B>H>2E>R HE PARBHORESERTH
¥, BFREGSRERNE—WIN T E£ET,BRE
BB MAR AT R EREN S 1.0 mg - L?
WEATEEMR >, 7 2.0~6.0 mg « L' k4t #
MR C AP RBR >, s e A _2H >
B, AR EHRNRER R —EBURH
RS BB 5SRER TREHX, B8k
BHOR M RELMBSBEZ NFERBENHEX
HEALED . ILHEEE 1 AREWELRSEN
BREEME RN ES 1 ANt FREEXOM
BEBESE (X)), BEE P FRE 0. 0492X, —
0.0178X,+0. 4019 AT R A MR B RLHRSE.

MYRARE IR BRFERAER S ENIEER
A EFHEREEEN TTCHAERERRBER
HARERS., M5B RAFBWIEHAE XUTIRY,
1998)  AFRLGE R B R BR 1.0 mg « L' ¥R TAbH
BB HBRAN TTCRERELEEEWH,2.0
~6.0mg+ L'IE THENBEN TTCRIFER



435 FOCHE S AR T il X AR P Sh PR B A MR S B A 3 R R 519

We B 3 L BB 2. 0~6. 0 mg « L7 YR EE T 4b 3 xf 48 4k
T 0 AR AR Y B0 S BB T R, T X R R e
BERUEEFBEMATEIALN.E I HLUEHE
RENNBTREEREKF, ERHKE(4.0~6.0
mg« LDAHEEBHZRAEE(E 5. FtEHE
2.0~3.0mg - L'KBELHEELELEAA.REX
TTCRFEEHAARTHIRALE , XTRESHN THK
BE-ENENATRERARENOEN.

HREEN-FAEGEER, BE RIAEIEL
REREA WEZESESHYWEARNT HEFRK
TAHRGREES,2005), AFREGRUEHMK IIK
BEAEFE (1. 0~2.0 mg « L)X #E8k FB i o H i -4
RAEBELDELW,. P& IRELE(.0~6.0 mg
CLHEBEERMKHERESE . KERRHGESE
BK(E 6, MPAEFEARETRIPBEERSE,
SRMECEER TR, 66K G RE D (Mi-
yashita %§,2005) , ik ¥k B i BE {2 £ 48 oy 0 & B R
WA, T 7 R S A U 1 A A X R B R W RN T B X
5 BRI (RS, 1998) , R R E N THW
HEH S, i T8 R BB BB B A R — S
10 808 F R A CF 30 %, 2010) AT B2 M A8 Ak 5 4
MBI R, S B R E S R

MY EEERNEIBRZSHERKE W, P
CO, REAERHWBHEEF; KR EEERBE
MHEAEZ— , HRKGARSFBIRER S EROE,
FIRSILEH M CO, #H AN NZRRH %S GBEZE
%,2005), EXBEEKEFT . HYKLEEHREET
o 5, S FL BR ol P <L PR ) 9 O T o I R AR AT
REFEL Pn IMREAK, & Pn #1 Ci 2247 19 AH IR , BO PR
HFE /N, B Ls 3 Koy, Pn il FREFEZEREH Gs
e, EM Pn ) TREN FZh T N HRRILRE
F I FEAE B (Farquhar & Sharkey,1982)., Tr I#
FARBOR FARES W | S O Y Bug M A,
5 FLH I R BE AR G, AL T BE R W ZR B B 1 /)
LA EE /N W2 B BEL O K, 3 B R e o B 4 Y
PATOM B ZE S, 2005), KRR, 7E THRE RN
2.0~6.0 mg * L' WALHE . BEEFEM M A Pn.Gs,
Ci . Tr ¥ B ERER, Ls & . RY Pn WEMERE
B Gs 5li2, AESFmNEE BHEYK RuBPOUZEIHE-
1,5- " BEER) AL BE A9 15 tE W VI K, BE R 2 Rubi-
scoCRL R B — B PR FR L S/ B8 WG 1L BB p9 15 1L
B B B2 Rubisco 41 RuBP 4 #
BT AT EESHETRE,CIEXRAN LT

GFKR4,2002), AR BRESFEMNTHK CiE
BEE UAbREYREE 3R W T B, P RE R i T B
AR B S MR S AR A L B TE M TR, K
AR, AL EREIFEY ., FaErT R
HTFHRAZERE TWhEREEER(FIHE,
010 AR AEFBEEREMN, FH - CRBENRAKE
18, HBR D K 4 R AL BOR T — 2B Bl AR i
AARALMRE.

AP FHT TN E R AR B 5
WP RI MR B T 0 MR ORE S B R 36 ik, I A (DA A
KA BRBEMIAEEE 1 AEEmETRE
B BREERE, I REE SR RS &
BBREMEEY _u—KEFTHF R EELE
HEABRERESEESMRLAEFAEESEMMAE.
BRETREBRABE IS ESE, BHEEE
. FeE#M,2.0~3.0mg « L TREFEAEES
AENERERERERE TTC iR JFE & 88N, Ry
BRHE—BR. WA, FPFET T T 55
2R AN, EHAESEREEREE
BEEWEERSILR G T A e A E N,
B —HHR.

B XK

A Fi. 2007, K H SR AT RS BUTE SR SR R 9 A (D] 41
MBI K

K. 2002, XABERAZMRIM]. g EERFE R R

falfRsr. 1998, SREFHTEM L RAELE(M]. L. P
E SR i R4

I ER. 2008, RRESPIREEEBAMEENERID]. 5
M HTL K2

HitR. 2003. LEBRFEIM]. JLE . PER AR

AR ZE, B2 2005, LA A4 (M. Jb b2 Tolk i ARAE

Alexy U, Kersting M. 2010. Fruit and vegetables in the optimized
mixed diet[J]. Bioactive Foods in Promoting Health ,131—139

Farquhar GD, Sharkey TD. 1982. Stomatal conductance and pho-
tosynthesis[]J]. Annual Review Plant Physiol ,33(3):317—345

Gonda K, Yamaguchi H, Maruo T, ez al. 2007. Effects of iodine
on growth and lodine absorption of hydroponically grown tomato
and spinach[J]. Hort Res(Japan) ,6(2) ;223227

Gu AJ(FREZE) , Weng HX(H % %1), Chen JF(BRERIE) , et al.
2004. Preliminary research of cultivating iodine-enriched vegeta-
bles to prevent IDD based on transformation of iodine in environ-~
ment(F| MG B PR BUE T & BLE KBy 5 IDD % 940 2 BF
32)[J). Guangdong Trace Elements Sci (J" BB ILERE),
11(7):12—18

Hong CL., Weng HX,Qin YC,etal. 2008. Transfer of iodine from
soil to vegetables by applying exogenous iodine[ J]. Agronomy
Sustainable Development ,28(4) :575—583

(F#% 443 70 Continue on page 443 )



43 BB FENERAEY KRR CRERD IR 443

FAVOKHEBIAFREER. RBEKCAHLEE
R EMER AR EARERRY 12, 5KE
MR AKEBAHR, TR EHE B RMEYR
fo ik 2 ¥ # K 7 (L http://mobot. mobot. org/
W3T/Search/ipen. html), L EFE XK. ZHP 5 H
BRERAEEZXRAUESEEKNRRIE.

Foh S TERTE A A (R KB4, 2001 R K
BRFE A TER IR 85 & FL 2 R B S BE B 45
S5HBEBREP N E)8 (Cynoglossum L), JF R
& (Thyrocarpus Hance) 1 15 BB A H 1, T R
FTERKN g, MEEEE. XBIERKE
HAESRBERNEBAEAENRSE. ETE&S
AP ESEEFRRENMMMEAN. EFAFTES
I UE 44 .

S X3 :

thE R B BRI, 1986, mEAYSEIM]. bR
2 4 RRat ,4:675—736
ZHEBREH. 1987, mEMAEIM]. LA B2EWRE .53

FLER, R, 1989, PEMYEIM]. Jbanl. B#H R4, 64
(2):34—222

3 E,Btd. 1999, PEBEMYIMI F SR, 9.280—
345

ZEREE. 1991 MR EERFIRIM] BRE. Kbk RFEH
R4t :154—155,170—171

RIS, L. 2004, PEBEYEIM]. dLom R R 1
534—537

PAETT. 1990. MYAMMAREIM]. QLR B R

Diels. 1912. Royal Botanic Garden, Edinburgh[ M]]. 168

Handel-Mazzetti. 1920. Anzeigerl M]. 239—240

Li MX(Z#%2) ,Chen RY(BRIRFH). 1985. A suggestions on the
standardization of karyotype analysis in plant(3& F 4 4% B 4>
Bi AR AL B [J]. J Wuhan Bot Res GRIUEYSEFF)
(3):297—302

Lui JX( B8 ), Zhang YL(3¥ E %), et al. 2001. Pollen mor-
phology of the tribe Cynoglosseae of Boraginoideae{ Boraginace-
ae) (PTEEEMNEELMRBEKRENBEWIFOLU] Ac-
ta Phytotax Sin(FH)451 2828 ,39(6) :515—522

Ning JCCT &), Xi YZUH ) , Zhang YLCGEE ). 1995. A
comparative palynological study on the Maharanga and Onosma
(Boraginaceae) (BB X HE B SH X EBEENES LB
[J1. Acta Phytotax Sin REY15r2K%:4)) ,33(1) :52—57

< D C~0 C2: D C7O CAICZY CZI C2) 2]
( E4%E 519 7 Continue from page 519 )
Hong CL(#t &%), Weng HX($5 451, Yan AL(jZ%E 22) et al. 19.94—101

2007. Characteristics of iodine uptake and accumulation by veg-
etablesCJL A i 32 3§ SM IR B R S R B RO [J]. Chin J
Appl Ecol (B A4S 241 ,18(10) :2 313—2 318

Hong CL(H#tF ¥ ), Weng HX(HH#), Yan ALGZE ) et al.
2009. Dynamic characterization of iodine uptake in vegetable
plants(HR R e T R A SMBE B 30 H 88O [J]. Acta
Ecol Sin(AESH¥HR),29(3):1 438—1 447

Miyashita K, Tanakamaru S,Maitani T. 2005. Recovery responses
of photosynthesis, transpiration, and stomatal conductance in
kidney bean following drought stress{]J]. Environ Exp Bot,53
(2):205—214

Ross MW, 2005, Agriculture: The real nexus for enhancing bio-
available micronutrients in food crops[J]. J Trace Elements in
Medicine ,18:299— 307

Sun XW(Fh[a] #,) , Weng HX(F B 5, Yong WB(ZEXH) , et
al. 2004. The biogeochemical absorption by spinach fertilizing
outer source iodine( % F 3T 4 I LAY A= My b R fL R kO [T].
Plant Nut Fert Sci (¥ B 5B ¥ ,10(2):192—197

Victor RP, Gerard NB, Ronald W, 2009. Comprehensive Hand-
book of Iodinel M]. London: Academic Press

Winger RJ,Jiirgen K, House DA. 2008. Technological issues asso-
ciated with iodine fortification of foods[J]. Food Sci &Tech

Xie LLGBHF1) » Weng HX($#: %7 , Hong CLOBt#3) et al.
2007. Uptake of bok-choy and ipomoea aquatica forsk to iodine
species(/NEAZE M 250 KX AR AW R EOLI]). Plant
Nut Fert Sci (¥ E T SHEBER),13(1) 123128

Yao Y(h#), Long MH(F B 4), Tang XF(E/N D), et al.
2009. Progress of characteristics and mechanisms of iodine ab-
sorption and accumulation in vegetables (i 3% X ) 5 Bl 59 W% ik
MR BRERRNEBFRERI]. J Changjiang Vegeta-
bles (KITHF) ,(2):39—42

Yu WICF3C#E), Yao Y #8) , Li ZW(ZEIE H), et al. 2011,
Effects of iodine on fruit quality of cherry tomato in nutrient so-
lution cultureCE 77 AR 55 o I8 gl B F A R LR R W
#WD[T]. China Vegerables CFEIZEH) ,(2):67—72

Yu WICF 3 » Yao Yk H#8) , Zhao CGGRA &R , e al. 2010.
Effect of iodine on flowering, bearing and yield of cherry tomato
(BB BEEM G R B E ) [J]. China Vegeta-
bles (PR3 . (4):57—61

Zhu YG, Huang YZ,Hu Y,et al. 2003. lodine uptake by spinach
(Spinacia oleracea) plants grown in solution culture: effects of
iodine species and solution concentrations[J]. Environ Interna-
tional ,29.33—37



