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The Anatomical response accompanied with Zn role in removing
B toxicity in different plant B tolerant.
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Abstract :

An laboratory experiment was conducted to study the anatomical changes accompanied
with Zn in removing B toxicity in different plant species that are different in their tolerance to B
toxicity namely : mung bean (sensitive) , cucumber (moderately tolerant) and tomato (tolerant).
Results were revealed that: boron toxicity caused changes in tissue measurements in leaves of
mung bean, cucumber and tomato cuttings. It owere rgit caused decline of leaves thicknes,
midrib, spongy layer, bundle length. In addition to an increases of palisade layer thickens |,
bundle width in mung bean and cucumber, and an increase of all the above parameters in
Tomato leaves cutting. The toxic level of boron reduced the thickens of the hypocotyls ,cortex as
wells vascular bundle number in mung bean and cucumber. Although, the measurements of
vascular bundle increased in mung bean decreased in cucumber, whereas in tomato all the above
measurements were increased. On the other hand, Zn supplied was improved the anatomical
characteristics for leaves and basal part of cuttings. This means that Zn was lowering the reverse
effect due to boron stress in anatomical structures of these plant spp.
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d.w for 24h 111.16 329.26 7581  23.73 262.64 134.57
B 200 pg/ml for 24h 82.10 20492 6150 28.16 11435 162.69

ZnS0O,10 ppm forl2h—B  94.13 382.28 81.93 19.60 201.16 180.83
200 pg/ml for 12h
L.S.D (0.05) 6.04 11.75 4.79 436 1515 1234
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B 400 pg/ml for 24h 111.6 366 82.11  30.67 260.06 150.13
ZnSO4 15 ppm forl2h—B 134 282.3 102.04 32.03 180.13 143.53
400 pg/ml for 12h
L.S.D (0.05) 18.90  45.39 9.90 NS 16.68  5.25
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L.S.D (0.05) 1.99 52.87 NS 16.26 10.89
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4x 4x 4x 4x
d.w for 24h 6 1549.65 425.67 305.63 170.28
B 300 pg/ml for 24h 4 127532  300.46 210.87 186.43
ZnS0O4 10 ppm forl2h—B 300 6 1375 37436 259.57 189.31
pg/ml for 12h
L.S.D (0.05) 1.62 80.20 17.17 17.09 NS
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ZnS0O4 15 ppm forl2h—B 400 7 1456.45 201 150.42  275.38
pg/ml for 12h
L.S.D (0.05) 0.66 67.37 20.91 32.75 22.27

129



2015 / (oale / G daad) - yde Gl alaal) — dpalad) ¢3S Araly Ay

(Aateall 3Lygl ~C .+ Rgaall 3lygl < B o dpkyall 3lygl- A) Bhlakll Jaz 31ypY L sriaall ghtiall (3) Jou

Ax A (3) 5(2) 9 (1) Jeadd il 36

130



2015 / (oale / G daad) - yde Gl alaal) — dpalad) ¢3S Araly Ay

Hypocotyl -B + 5 ksadl Hypocotyl -A) Galadl (= Hypocotyl- A piwal) glidall (4 ) J5&
AA3Sadl Hypocotyl -C +apid

Hypocotyl -B « 3 ks Hypocotyl -A) Ml i Hypocotyl- da aiud) glidd) (§5) Js&
(Aaledt Hypocotyl -C Azl

A B

Hypocotyl-B « 3 jasdl Hypocot yl -A) Aalakall Jae Hypocotyl< A plual) alidall ( 6 ) JS&
(Aafadd) Hypocotyl -C sl

10X A (6) 9(5) 5 (4) Sl i) 5 g8

131



2015 / ale / GGl aand) - pde Gl Alaal) — dsalad) 3 S daaly Ay

- AZBlial)-4

Siad (15) Lsdalls sl 5 3 sYI (e IS (8 Fama i 5 Fumansd il uay gie e Llle lalead Aail o)
Loy il R3SH 5 g ) WS (16) ki) (e Adlide i sise o 5 JAT ) gme e AlAS (Say Al Sl il e
((17) kAl Al gl ) jum ad e Bl 4 ) e dpag plil) Cliial) ae

0958 el O a8 35 25 1TSS b daza sall ) guaall lIXS 53525 1 Jshaadl (8 dnia gall dpay il Clisal)
Jshs nitu¥) Akl leny sl (3 all el s 48 )50 g dlals i 5 (EL Jie (3 5Y Ll 81 3
mu\ Gt da)) Gas (A3 kel & jlie sl e 94(54.39 ¢ 36.85 26.14 <18.87 —willys ddile ) o al)
ohsadl (e 9%20.88 |, %18.66 5ol st CuilSy (5 sall e alaall 385 2 s 53 Aile ll A Dal) G e 5 dgalanl)
g_,\},.mu; Slad ol (3 yall elals 5 dmiana¥) Addall class (el Q;muu}gu\usmu)}n@mwuaux\
Ol sl %20.88 dunis lewa se (e ) abd) (55l 2535 081 € % 54,39 Ay Ll sh palidilS dgle gl o sl slal 8
DA AL (s sll 06 O (Sars A8 et el A8 8 L) aad (955 38 Lae e jal) b 3 IS LYY ) RY)
O ly e Smd ((18)  Leilaiul 5 LA Aludil (8 figy LS 48 )l prand 8 ddlide LA (06<5 ey Allad 3 s
Os5Ss B dgle sl aoall sl ISR Ol Lealadil QNS LOAN gai (g aad) ) e Ve dasanill < ji5all J) A
) A @l K e el dolead) A8kl elals 8 330 o WS (B) cadiall Lo gl Ul ali pa Uagi e
e A8 gia Al jall oda ailiy Adludl 30 A0 N A peal) il Sl slill @Yo e Blaall KKl
.(19) Phaseolus valgaris W saldll 31 5l clals 8 alull ()5 ) gl ) il

g el e 0% 2320, 6.30 , 46,11 oRliail Gawiny Jlall Jie Gl (B dean Lo (b sl Bl
Ao I a3all a5 oanesll GBonl) el i (8 8 ol &5l Laio¥) Aikall dlansy ol el ey B
dadal) 4 Disorganized YAl |sas 5 ol (20) g sl ol 028 il iy . Nl e 9 26.43 10,44 sy
Mung bean ikl il = (21) &as Ol Aaald Lgia jad die K|W|fru|t 5}.\5!\ AeSAa) | = aual.,ud\j Laiany)
BJ\ cdhchM)}j\dM@\J\).\;\ A;}Lgﬂ\ (22) c.od.\;_i)ﬂ\ c_il_uﬂ 0d LA.:\ 34 @L@J\ AL@AY\ &J})Jn&_la.i
_gwd&g@:\.ﬁﬂ\w\ ....(’SUA@MY‘M‘J‘JA‘LPM 3 laualy 45 5l8a

d@}ﬁ)}j\@uﬁd@wdsécdhjmujjﬂ\ A\.P\ uhhﬂﬂﬁu})ﬂw\&w\ d\)}\‘;u\
a5 28,550l sl Gl (8 (Lo 5 sl ) Ale ) 2l gl NS 5 Dpniend) Al el g s 5l G5 yal)
1o 5 Apalaall Zaall 3 Ligina sl s ol oo 8 s Jlec %22.825 85.83 <16.56 71.02 <12.46 3.
G35 Apnibna¥) AGdall 5 ans sl) (3 yall 5 48 )5l o el Jaiis Alal) A slall Sl gise 0l saa 5 023 (23) ae (oilaiY
400 oS 55 ale sy 8 Moneymaker s Edcawy e daladall (1 (piia 4l die (24) 4] Jaa 5 Le e il
AeaY! b ans A (25) ge X5 5 hnalls 4 jlie Gudieall DIST A8 5l Jaai dlans G 82l Cilian 28 () slally 5 58
Adaladall (3) 51 8 Aabenl) Addall elals (e e IS iy 5/ aldll

et o 3345 DA (e (31 5O dpmy i) cliiall s 388 Aallee dlelaaS @l iy 5Ky Jiadl e die
Sl e JSU (5 sima SS9 5 pdapuadl 5 o0 o) (5 ) sl (e S (e B0y 3 Al g dgalaall Adidall 5 o 1) (3 2l 5 43 ) Sl
Ablebll 5 Jlall

OSa il o ny 138 5 1Y) (8 A slalls Liniuall ()l SRS (e ) o sy i1 ol (26) il
Sl pdigal) JA (g Aalalall 5 LAl (alall Jie (ga IS G315 Y dam i) Il A3 al) (sl Slea) <l il Qi8S (ga
glucl Sty sail) Jama 8 b3l 5l (e (o8l 108 5 eSSy Cadidll) Ao o Sl 8 g @l 3l ) Cam oDle ] Ay il
sagaall Jiall 8 cauSUll ) juall Caddi s day 33101 5 Apey 3V 3uSY) Cilobine Japliis o 50 (oo Slaad LAY Al
(27)

Jsall 5 655 54d shaall 8 da sall Alaladall 5 JLal) 5 2lall Jie Hypocotyl (o8 dusswl) <l il (Blay Lasd
sl e %(50.00 542.85 ) dumiiay Jlally il (e JS (A dle ) o el 23e ) 35a) Jas gl 288 G54 JISEY) 8
Ll (e sy 3 55 phaad) (1 Al 0550 Ay s Acsile sl o 3all aae 2y ) s Adaladal) 8 Laf 65 eyl 45 5lia
05 15.45529.41 5 37.5 iy JLAl 8 addil a8 due g1 dae 55 580 5 gl ol Lol Alall B 58 il Alenviall
9.48,31.00,12.08 , 27.74 Aruisdgile 5l o jall dladd paes o)l s (& il Jec%17.75205 10.5 il
Gilall il e sl Uil 13580 s g s 5 (3) e Al s geilail) sda sl e g jlaldl s Gl (e US89
el dgile ol LA clas 30l ) Grany O 50 38 3agaall Jiad) 8 dgle gl o adl i 305 o LS ¢ (NACH) 4 slally 3 gl
Caad 0 5S5 Laie L elus) 5 LA ol syl 8 (alaliV) o () 5S 288 5 060 Aigda elals g gl elals 8 (aalidsy)
Jie (8 G V) AeS (aliadl I 5 5l) senl sk e Ale 5l o 5all JI 81 s (5 5m 285(28) SleaY) sk
e 5V dae A8 (5 28 LeS  saalSH (g lppeaill s e 5V il jiad ) (29) Osl) anad apaill die LA i)
Gl Jie 8 il Jama J1 a0 5 Aebadl b ) a5 e YT e Jiall sacbise ) slgay) () Jaal1 (o e 2ic
Zn/ B s Al 5 G, 5Y) (A 055 (e Aabadl 380 5 ) 55 e Jly UL 5 (14) i) ol Lo () Adaladall 5 5Ll
. (30) sagaall Cag lall adgl ) Alils SIS LS dny i) ol yaill 028 225 (29) i3l Janll g dic

132



2015 / ale / GGl aand) - pde Gl Alaal) — dsalad) 3 S daaly Ay

s2a JS Hypocotyl ) &l yas La gmd 5l ) a8 Nl 3y sShall dmpnill @l gl JS o8 dblakal) Al = Ll
Ll s (e Llaall 5 (29) Gl s elall (e S s e Jaal) J pean il () 5% dany i) il
gl A A )l Aaluall & Rliasyle (14) Jial) G il Jaee e uSaly (o2 A8 ) 6l Aalial) 8 =laasY) JYA (e
388l o et 830l 31 e Jlad) Gl calea) g plal CanSall Ll e 2ay Slea)

ClSE 5 AN G el Ll k) 8 culS o) LS dile ) L jad Jaad) cnlatind (55l ae il agad die
Jii s 220 80 liS pd ) 8 daga 5l (e Ll Lae dile 5l o jad) CRlSH 5 Al gl ol alagd 3ol 3 8 plasll (8 o W 4 )l
Jind gaclill ¢ jall & 4 il ol el G i3l o 6 (81) SeaY) <o,k sl phytosynthates s <obdxall 5 ¢ Lal)
Al aae sals Agile gl aall G653 Jaall uead Gl ¢ Gl Bagaall Adalalall 5 JLalls LI (e JS
13 5 Jaall 8 aliis (29) Ossll 8T Jandii JOA (g ) (g5l <l il e Atle 51 AnaiW) pany i1 1 D) dile
8y eald) deaY) (e Ledde Jalially ddaiad) Slu 8 dgile 5l aall 0SS el i3 O a0 (32) e GBEL
Wy —aldll el & Hydraulic conducdivity Ss mel) Jua il ae ddasi jo A e o)) aUaill dalis
.(33) Phaseolus valgaris

JJMAJ\-S

1- Ola, H,A.E., Reham, E.F., Eisa, S.S.and Habib, S.A. (2012). Morpho- anatomical
changes in salt stressed kallar grass (Leptochloa fusca L. Kunth). Res. J. Agric. Biol.
Sci., 8(2): 158-166.

2- Hussein, M.M., Abo-Leila, B.H., Metwally, S.A.and Leithy, S.Z. (2012). Anatomical
structure of jatropha leaves affected by proline and salinity conditions. J. Appl. Sci.

Res., 8(1): 491-496.
3- Rashid, P., Karmoker, J.L., Chakrobortty, S.and Sarker ,B.C. (2004). The effect of
salinity on ion accumulation and anatomical attributes in mung bean (Phaseolus
radiatus L. cv. BARI-3) seedlings. Int. J. Agri. Biol., 6 (3): 495-498.
4- Atabayeva,S., Nurmahanova,N., Minocha,S., Ahmetova,A., Kenzhebayeva,S.,
Aidosova,S.,Nurzhanova,N., Zhardamalieva,A., Asrandina,S., Alybayeva,R.and
Li, T.(2013). The effect of salinity on growth and anatomical attributes of barley seedling
(Hordeum vulgare L.).African.J Bioteh., 12(18): 2366-2377.
5- Ortega ,L., Fry, S.C.and Taleisnik, E. (2006). Why are Chloris gayana leaves shorter in
salt-affected plants? Analyses in the elongation zone. J. Exp. Bot., 57: 3945-3952.
6- Lewis, A.M.and Boose, E.R. (1995). Estimating volume flow rates Through xylem
conduits. Amer. J. Bot., 82 : 1112-1116.
7- Cervilla ,L.M., Rosales,M.A., Rubio-Wilhelmi,M.M., Sanchez- Rodriguez,E. ,Blasco,
B., and Rios,J.J. (2009). Involvement of lignifications and membrane permeability in the
tomato root response to boron toxicity .Plant Sci.,176:545-552.
8- Ghanati, F., Morita, A. and Yokota, H. (2005). Deposition of suberin in roots of soybean
893 induced by excess boron. Plant Sci., 168: 397- 405.
9- Choi ,E.Y., Kolesil, P., Mcneill, A., Collins, H., Zhang, Q.S., Huynh, B.L., Graham,
R.and Stangoulis, J.C.R. (2007). The mechanism of boron tolerance for maintenance of
root growth in barley (Hordeum vulgare L.). Plant Cell and Environment, 30: 984-993.
10- Papadakis, I., Dimassi, K.N., Bosabalidis, A.M., Therios, I.N., Patakas, A. and
Giannakoula, A. (2004). Effects of B excess on some physiological and anatomical
parameters of Navelina orange plants grafted on two rootstocks. Environ. and Exp.
Bot., 51:247-257.
11- Cetin , E. (2009). Effects of boron stress on antiomaical sturucture of (Medicago
sativa L.) leaves. J .Biol., 68(1) : 27-35.

12- Hoagland, D.R. and Arnon, D.I. (1950). The water-culture method for growing plants
without soil. California Agriculture Experimental Station, Circular 347.

13- Hess, C.E. (1961). The mung bean bioassay for detection of root promoting substances.
Plant Physiol.,36(1):suppl. 21.

14- Shaheed,A.I.,Alwan,A.H.and Hussein,K.A.(2014). The role of zinc alleviating B -

toxicity in plants differing in their sensitivity to boron in terms of rooting response of

133



2015 / ale / GGl aand) - pde Gl Alaal) — dsalad) 3 S daaly Ay

cuttings.Advances in Life Science and Technology,25:34- 42.

15- Huang, C.X. and Van Steveninck, R.F.M. (1990). Salinity induced structural changes
in meristematic cells of barley roots. New Phytol., 15:17-22.

16- Mills, D. (1989). Differential response of various tissues of Aspargus officinalis to

sodium chloride. J.Exper. Bot., 4: 411-414.

17- Hrishikesh, U.P. and Panda S K. (2013). Abiotic stress responses in tea (Camellia
sinensis L. ) . Reviews in Agricultural Science, 1: 1-10.

18- Reid, R.J., Hayes, J.E., Post, A., Stangoulis, J.C.R.and Graham, R.D. (2004). A critical
analysis of the causes of boron toxicity in plants. Plant Cell Environ., 25:1405-1414.

19- Wignarajah, K., Jennings, D. H. and Handley, J. F. (1975). The effect of salinity on
growth of Phaseolus vulgaris L. anatomical changes in the first trifoliate leaf. Ann.
Bot., 39: 1029-1038.

20- Sotiropoulos, T. E., Therios, I. N., Dimassi, K. N., Bosabalidis, A.,Kofidis, G. (2002).
Nutritional status, growth, CO, assimilation, and leaf anatomical responses in two
kiwifruit species under boron toxicity. J. Plant Nutr. 25: 1249-1261.

21- Boghdady, M.S.(2009) . Physiological and anatomical studies on mung bean plant
under salinity conditions. Ph.D. Thesis, Faculty of Agric., Zagazig University, 222 pp.

22- Bussler.W.(1964). Die Bormangelsymptome und ihre Entwiekluny Zeischer
pflanzenernehr Bodenkunde 105: 113-136.

23- Khafagy M. A., Arafa, A. A. and EI-Banna, M.F. (2009) .Glycinebetaine and ascorbic
acid can alleviate the harmful effects of NaCl salinity in sweet pepper. Australian J.
Crop Sci., 3(5):257-267 .

24- Gad, N.(2005). Interactive effect of salinity and cobalt on tomato plants 11- Some
physiological parameters as affected by cobalt and salinity Res. J. Agric.Biol. Sci., 1(3):
270-276.

25- Ali, Z.A. (2001). Ascorbic acid induced anatomical changes in the leaves and stems of

tomato plants. Bull. National Res. Centre Egyp., 26(3): 371-382.
26- Gadallah , M.A.A. and Ramadan , T. (1997). Effects of zinc and salinity on growth and
anatomical structure of Carthamus tinctorius L. Biol. Plant., 39 (3): 411-418.
oS Baliaall dpeliall CLSSu) (2014) 0 o A cagd al ol ) 2 ¢ ally (s e ¢ olsle 27
psladl ST SEN el aiall // 630 S daals ddlisa Al o) i) Al () salls LeBSle
28- Christensen, M.J., Easton, H.S., Simpson, W.R. and Tapper, B.A. (1998). Occurrence
of the fungal endophyte Neotyphodium coenophialum in leaf blades of tall fescue and
implications for stock health. New Zeal. J.Agric. Res., 41: 595-602.
Gadla 53 (s sina 8 dualall sl (2014) Osle adls (5o de ¢ 2ed al ol B 2 o allic (s 29
slS daala Ao sosll Lelead 8 Adlide 4la g0 (A sl dpan A1 G il sal aliad) il
(S amll - e A alaall — dalel)
30- Pitman, W.D., Holte, C., Conrad, B.E. and Bashaw, E.C. (1983). Histological
differences in moisture stressed and non-stressed kleingrass forage. Crop Sci., 23: 793-
795.
31- Weerathaworn ,P., Soldati ,A.and Stamp, P. (1992). Seedling root development of
tropical maize cultivars at low water supply.Angwandta Botanic 66: 93-96.
32- Keshavarz P. and Malakouti, M.J. (2007). Growth and anatomical structure of wheat as
affected by zinc and salinity. In: Zinc Crops 2007 Improving crop production and
human health, 24-26 May 2007, Istanbul, Turkey. 2007 International Zinc Association
(1IZA) / International Fertilizer Industry Association (IFA): Bruss.
33- Cachorro, P., Ortiz, A. and Cerda, A. (1993). Growth, water relations and solute
composition of Phaseolus vulgaris L. under saline conditions. Plant Sci., 95:23-29.

134



