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Comparison between ISSR and RAPD markers in genetic diversity of plants in Lycoris Herb.
YUAN Ju-hong™?, SUN Shi?, PENG Feng®, XIA Bing"?, FENG Xu®
(1. College of Horticulture, Nanjing Agricultural University . Nanjing 210095, China; 2. Insttute of Botany, Jiangsu

Province and Chinese Academy of Science, Nanjing Botanical Garden, Mem. Sun Yat-Sen Nanjing 210014, China)

Abstract: Objective To investigate the inter- and intra-specific relationships among four species of
Lycoris Herb. {rom different habitats and provide the evidence for the evaluation and exploitation of the
germplasm of Lycoris Herb. Methods The genetic diversities of 37 accessions of Lycoris Herb. from dif-
ferent habitats were investigated with the technique of inter-simple sequence repeat (ISSRY} and random
amplified polymorphic DNA (RAPD), which were 18 of L. radiate, 10 of L. chinensis, 5 of L. sprengeri
and 4 of L. aurea. Results (1) The 229 and 215 DNA bands were amplified with 16 ISSR and 17 RAPD
primers respectively, the percentage of polymorphic bands (PPB) in ISSR detection (85.59%) was higher
than that in RAPD (69. 77%). (2} The coefficient ranges of interspecific and intraspecific genetic similari-
ty (G3) in ISSR and RAPD analyses for the same materials were 0.545 9—0. 934 5 and 0. 641 9—1. 000 0,
respectively, the average were 0. 683 6 and 0. 742 8. There was significant difference of correlation coeifi-
cient at 0. 01 level between ISSR and RAPD (r=0. 858 2). (3) The similar molecular cluster results were
obtained from RAPD and ISSR analyses, and showed that the genetic diversity of intraspecific was high,
the interspecific relationship also matched well with the results of typical classification. (4) The ccefficient
of gene differentiation (Gst) among interspecific analyzed by POPGENE 3. 2 consistent with the result of
molecular variance analysis by AMOVA. Conclusion ISSR and RAPD markers were both efficient meth-
ods in revealing interspecific or intraspecific genetic differences and diversity in plants of Lycoris Herb, The
acuity with ISSR detecting for interspecific genetic diversity is lower than that with RAPD. The more in-

traspecific genetic differences are dectected by ISSR marker. However, ISSR is more suitable for the study
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on intraspecific genetic diversity.

Key wards; Lycoris Herb. ; random amplified polymarphic DNA (RAPD); inter-simple sequence re-

peat (ISSR); interspecific genetic differences; genetic diversity
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Table 2 Primer name, sequences, and their PPB

IS8R 314 3l 5 -3 FEHETRL/ % RAPD 5i% PFF 5 -3 EHEBEFE/ YU
ISSR-3 (AC 8 TT 100. 09 OPAl6 AGCCAGCGAA 90, 91
ISSR-4 (AC) 8 AG 100. 00 OPAD16 AACGGGCGTC 54,55
ISSR-5 (AC) 8 TG 93.33 OFB02 TGATCCCTGG 25.00
ISSR-8 (ATG) 8 55.56 0OPBO8 GTCCACACGG 93.33
" ISSR-17 (GACA) 4 89. 47 QPC13 GGGGGTCTTT 0. 00
I8SR-32 (AG) 8 AC 108. 00 QPDO3 GTCGCCGTCA 53.33
ISSR-35 (AG) 8 TA 73.33 .- OPF05 CCGAATTCCC 75, 00
ISSR-36 (AG) B TC - 66. 67 OPF13 GGCTGCAGAA 71. 43
ISSR-43 (AC) 8CT 92.31 OPGo8 TCACGTCCAC 70. 00
ISSR-44 (AC) 8GA 87,50 OPGOg CTGACGTCAC 71.43
ISSR-56 (AG)BTT 71.43 QPG17 ACGACCGACA 54.55
ISSR-59 (AG) BGC 71.43 OFJ]18 TGGTCGCAGA 88. 8%
ISSR-74 (ACTG) 4 93.33 OPNOL CTCACGTTGG 73.33
UBCB07 (AGYET 100. 00 OPV03 CTCCCTGCAA 63. 64
UBCB48 (CA) 8RG 66. 67 OPW15 ACACCGGAAC 66. 67
3ASSR37 (CA> 7 TGA 83.33 OPX06 ACGCCAGAGG 64. 29
OPZn9 CACCCCAGTC 87.50
% 3 ISSR M RAPD J iR
Table 3 Results of ISSR and RAPD amplification
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| WHBEHEE HHAREHR H.E/op N E LEREER BWEAIR/K
1SSR % it 229 14-3 100~ 3 000 200~ 2 000 156 85.59
RAPD #48 17 215 12.8 200~3 500 250~1 800 150 9. 77
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&), M5 vna ek I Ht Hs .Gst .Nm & L% 4.5,
MhEEE, HRIFCHE LR ISSR MR RIF
5PPBEHA.HRAPD H R HEE>AME>F
BHE>His. J14 ISSR A1 RAPD g & ik
5 B 4 3% 0161 0~0. 354 7,0. 092 7~0. 221 4,
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1—37-are same as Table 1 M-Marker
B 1 ISSR3C E)# RAPDZOS(TOX LA 37 A M AT AR
Fig-1 Amplified results of ISSR Primer 3 (upper) and RAPD Primer Z09 (lower) of 37 samples
X4 AFEE4REPHBESHIER

Table 4 Genetic indices in four species of Lycoris Herb.

IS5R RAPD
mE RN AHEREEN ZESEASN EBREHFENN  SOHRN AESLEAK ZEFHARE FRIEAHK
& 1.668 1 1408 1 0.2375 0.354 7 1.414 0 1.255 7 0.148 7 0.2214
BHE 1.401 7 1.302 2 0.169 8 0.245 9 1.339 5 1.248 4 0.1413 0.2055
REEF 1.556 8 1.324 6 a.1337 0,292 4 14000 12415 0.1412 .2116
B9BE 1.279 5 1.186 & 0.100 0 0.161 0 1.162 8 1.106 1 0.0625 0.092 7
FHERAF 1.855 9 1.531 % 0.307 8 0.457 9 1.697 7 1.434 0 0.2503 0.3718
St. Dev. {0.352 0) {0.352 2) (0.1750) (0.237 8) (0. 460 3) (0. 382 9) (0.199 9) (0. 281 0)

X5 AERIARDHERHAREERNIFHESI

Table 5 Molecular variance analysis of inter- and intra-specific inheritance for four plants of Lycoris Herb.

RN ISSR RAPD
BEE FHA  BHEF  FEEM BEAK/S PE- FEMm By KEER AH/N PE"
w 3 452.60 150.87  15.36 37.31 <0.001 461.64 153.B8  16.91 5111 <0, 901
Lidal 33 B51.45 25.80  25.80 62. 69 <0001  533.82 1613 1618 48. 89 <0001

TLO0KEREEREN

* significance teats after 1 000 permutations
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il RAPD fRiCRER M B E KBS R
2.3 i bR a0 B K 44T T R AT S B KR

TR HERERT 4 KE . BHAXEAPEO
SRRt EE—R ZRUPMRAREXRHE.
BR AT RBLRERRY KA 4 FEY# FE E
BRATHAXR., LB 2.
FARFEXEMEREES I M ISSR REH
hal UE . EREEEN 0.3 &, OFHENGTH
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Fig.2 Dendrograms of cluster for 37 accessions of Lycoris Herb. hased on ISSR ¢A) and RAPD (B) markers
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RAPD RiEMBEMBARZRAFER B EMNH

KR LHENERREBEIRAITEERAY
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Eafl. (OEYNENRRERER. T
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g ERENE BRENZRELES N 807
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EY. xS EREEREEFBHE—FRE. O
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3.3 BELEYE .RAPD # ISSR fric ol &R H
FhE] 50 69 R 5 2 8 (B 1), 3 6245 Bt b KL%
MEESEFRARFAEEBESHXIEITE,
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- BEPEASRZ . EAHEARE= RRLERK.
—FEARESEEEMIRAERAEX AFNER
SRR AR, TR EFEREAFTALRES, P
BOalamtF_&2H. B—FAETESKE
hRHE AR ELE X,

Hkw 4 R, BEREBENR LS HEE
EE-EHEXE. AHEIIMHARREERX
EREHEBE.PRAFAAR XARMKEE
FEEOHHARENFEEXR FRTEREHE
REREYHBEEEHZRN —EXAEE B A
TRBZFAAYHBELZEZR, AT FBEHA L
HHEANE, TRSEHEREILERSETH
BAEE LR FEERFAM, G 18 SHKJL

FEEU SFMEMMEORELRERT, hitR
AHOHi—#ERBAFEHEPHIFF O, BR
RETHEE HEEE ARZERETEAX
W, BHBRBUATHZEUAPELRHNRE
FEREHEXAR REGRAL ATRTHZ
BWERAIAPARED RBEAFTERTA
e J 0 41 Bk B , 3o 033 1 s £ B E A
E—EMRRE, S ETRERL RS TR
HITERRESWENR.

3.4 ARBHEDERNAERENASEEEH
HRP. THEDREERXNRYBHESRLES
SEERMTHURRNSEFAMANERE
RRPREEERAEENER. EXFHRER
ELBRAZTRICER, EHAR HAN 4 BAF
BHYGBRALEN FEREELBEEEHAE
HYEER ABEZNAERE . FEHREEH
R E L RENEN N RA TR T HNE
HEURENEXRARET A% . PEEH. ZEXK
BAHERAMNELHE N ERERBEL HLARK
%, PEFIERREATABREH.#TEHAREH
B P HEHRDFHRETEMRT  FKAAFH
B EH B AR B A XS E I T i AR
SEE EY . EETAFRADEARTHANHE
A ANET FFE TR A RRA AR B RE
EHSABIRRS RN ARNEHEERIE
NRENREERERAE. DEBMRE ERR
AT RAH 29T b B T R RS Z R, AT
HEpBEMRESANEEERNGRARER
K EREERELYHHAERKE,
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Absorption and distribution of nitrogen, phosphorus, and potassium of Hedyotis diffusa
LI He-min, LI Chao-hai
{College of Agronomy, Henan Agriculture University, Zhengzhou 450002; China)

Abstract: Objective The absorption and distribution of nitrogen (N), phosphorus (P}, and potassi-
um (K) of Hedyotis diffusa was studied in field tests. Methods Through regular sampling, dry matter -
accumulation was studied, the contents of N, P, and K were analyzed by conventional methods. Resulis
The uptake amount of N, P, and K by H. diffusa was lower at seedling stage, but increased rapidly at
branching , blossoming, and fruiting stages, and the uptake amount of N and P decreased and K was nega-
tively absorbed at mature stage. The uptake amount of N by H. diffusa was the highest, following was
K,O, while P;Q was the lowest. In the growing season of H. diffusa, the ratio of N, P.O;, and K;0 was
1.00 ¢ 0.14 3 0.54. N Mainly distributed in leaf at seedling, branching, and blossoming stages, while
P,O, and K,O mainly distributed in stem. The mineral nutrition mostly distributed in stem, flowers, and
fruits at fruiting and mature stages, N and P,O; mostly distributed in flowers and fruits, but K;O mainly

accumulated in stem. Conclusion A little fertilizer should be applied at seedling stage, oppositly the use
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