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Abstract: Changes of seedling ‘anatomical structures of asparagus bean ( Vigna' unguiculata W. ssp.
sesquipedalis (L.) Verd) cultivars under phosphorus-deficiency stress were studied. Under P-deficiency
stress, thickness of leaf and spongy tissue of *Luhuabai’. (High P-deficiency-tolerance) plants increased more
than that of “Erlubai” (Low P-deficiency-tolerance) densities of stomata increased less than ‘Erlubai’, the
ratio of thickness of palisade tissue and thickness of spongy ‘tissue (P/S) decreased, diameter of stem and
vessel increased and were larger than ‘ Erlubai’ » Toot diameter’decreased but oot number increased. Thus
there were stronger capability of absorption and translocation - of - utrient, - 'water and photosynthesis in
‘Luhuabai’, then enhanced the tolerance to P-deficiency. stress. Under P-deficiency stress, the increase of
stoma densities enhanced transpiration, then enhanced translocation of water and ghosphonm from root to shoot
and passive absorption of phosphorus, that of ‘Erlubai’ increased more, ‘however, to avoid too much water-
loss, thickness of palisade tissue and P/S increased more, thus non-stomata evaporation decreased.
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Table 1 Wdlﬁmmﬂmww. ssp. sesquipedalis (L.) Verd cultivar seedlings under phosphorus-

deficiency stress'’

i LB A/ om A SUREE/mm BRLGVRE /mm I/ x 104 mm 2
Cultivar ’ Treatment  Thickness of leaf Thickness of palisade tissue  Thickness of spongy tissue Density of stomata
FIEA. Lubugbai +P  0.189:0.017 0.061 £ 0.012 0.089 +0.011 2.41+0.20

-P . .0.279:0.010"" . 0.076£0.004" " 0.148 0.007" * 3.38+0.14" "
BT Xianggangqing +P  0.14620.007 0.054 £0.004 0.064.20.005 2.44£0.26

SRR P 0.19:0.011"" 0.07'20006™* 0.099+0.008" * 3.49:0.22"
=P Erubai 4P 0.172+0.025 0.049:0.008 0.076 +0.012 2.96+0.22

‘ -P 0.225+0.010"* 0.082+0.004" * 0.098 +0.004 4.50£0.37**

D 4+ P; NBEALEE phosphorus treatment 1 mmol*L™'; — P: StB¥ALHR phosphorus-deficiency mesunmt()mml L}
o {P=0.01) significant difference at P = 001byISD X+SE, n=10
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Table 2 ConanhonofstunanatomwnlmofVigmunwculataW ssp. sesqupedahs(L)Vudcnlﬁvarseedhngsunderphoqxlwms—

deficiency stress'’

mF P ook ZHE/mm BERA/m - FEER/mm - KERER/mm B /mm
Cultivars Treatment Diameter of stem -~ Diameter of pith ~**Diameter of vascular” " Diaieter of xylem” - “Thickness of phloem -
P 1EH Luhuabai +P  2.225:0.047 - 1.653 +0.049. 24.18£2.25 . 1.166+0.058 . 0.225£0.016

P 2.424:0.054"" 1.706:0.064*  31.46:2.52"" 1.297+0.042 0.288 + 0.008
BT Xanggngging +P  1.91x0.1113 1.380+ 0.098 23.88+3.44 1.946 +0.090 0.251 £0.050

-P  1.877+0.032"* 1.132:0.048** 28.47+1.97"" 2.616+0.101" * 0.327+0.040
—75H Frlubai +P  1.427+0.056 0.897£0.074 13.78+1.91 0.806 +0.083 0.1360.025

~-P  1.478+0.039"* 1.001£0.041** 21.45:4.61"" 1.005+£0.124 0.248 +0.008* *
D+ P: 43 phosphorus treatment 1 mmal-L™~'; ~ P: SRERALE deficiency treatment 0 mmal-L™!  *: LSD RREVLRBE(P=

0.05) mgmﬁcamdlﬂemmeatP 0.05 by L8D; *

%3 ﬁ!ﬁﬁﬁﬁTt&ﬂﬂZ‘ﬁ&#ﬂﬁﬁﬂ!ﬂﬁﬁ&&”

* ISDREEALREE(P=0.01) slgmﬁcmtdlﬁ'emmemP 0.01 by ISD, X+ SE, n=10

Table 3 CmnpansmofrootanatmncalstrwnmofVigmunqmwhtaW ssp. M(L)Vﬂmmuﬂum

deficiency stress'’
hFp %3 RER/mm . MEHA/mm . BEHBZ/um
Cultivar Treatment Diameter of root Diameter of pith Diameter of vascular
P13 Luhuabai +P '0.457+0.011 0.171+0.006 16.17x1.11
; -P 0.3%4+0.011"* 0.153+£0.001" " 18.36£2.44* "
FHH Xianggangging . +P 0.4810.02 0.169+0.012 17.91+1.76
-pP 0.502+0.018" * 0.178 £0.012 19.94+1.54**
Z75A Erlubai +P 0.391+0.024 0.161+0.022 17.3421.26
-P 0.418+0.015™* 0.159+0.018 19.66+1.33* *

D 4 P; hn#%4LEE phosphorus treatment 1 mimolL~;

3 W #®

SRBEEE T, KRELG 4 v MR AR R
HYUHIR X 5H I3 G (Phaseolus wulgaris Linn. ) Bt

~ Py §:B34b T phosphorus-deficiency treatment O mmol-L™"
(P=0.01) significant difference at P=0.01 by LSD, X + SE, n=10
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MERBHBRBUAEEARB I, AT

BERRLEAT Explanation of plates
BART 1-3: AEDSMB ool L DRI A RS T A R R (x 132); 4-6: HBNSURBNET = e’
FEACEEE B ESH(x 132); 7-9: AR mmol- L-DANERAY T E B EA CHBE SRUELAH(x66); 10-
12: SRHESBET A E VAR BB RIS ( x 66)
Plate I 1-3: Leaf structure of ‘Erdubai’, ‘Luhusbai’ and ‘Xianggangging’ under phosphorus treatment (1 mmol*L~!) respectively ( x 132); 4 - 6: Leaf
structure of ‘Erlubai’, ‘Luhuabai’ and ‘Xianggangqing’ under phosphorus-deficiency stress respectively ( x 132); 7 — 9: Structure of stem transverse section of
‘Erlubai’, ‘Luhuabai’ and ‘Xianggangqing’ under phosphorus treatment (1 mmol*L™") respectively ( x 66); 10— 12: Structure of stem transverse section of
‘Erlubai’, ‘Luhusbai’ and ‘Xianggangging’ under phosphorus-deficiency stress respectively ( x 66)
pa: MHH1SL palisade tissue; sp: W4R414 spongy tissues xy: ABEH xylems ph: HIEHE phioem
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LIU Hou-cheng et al: Anatomical structures of seedlings of Vigna unquiculata ssp.
sesquipedalis cultivars under phosphomé—déﬁciénéy stress ~ Plate I

See the explanation of the end of text
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