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characteristic of stamens and cytology mechanism of male sterility. The results showed that the anthers of male sterile
line were wizened and had no pollen grain distributed. The pollen grains were not active. Conversely, the anthers of
maintainer line were full and had yellow pollen grains distributed while matured. The pollen vitality in the pollen sacs of
maintainer line was 91. 65%. There were three reasons about pollen abortion according to the compare and analysis to the
cytological traits of anther development between the male sterile line and its maintainer line. Firstly, the tapetum cells
contained more vacuoles than those of maintainer line anthers and began degenerating at the microsporocyte stage. Then
the tapetum cells disintegrated completely at the mononuclear pollen grain stage. So the tapetum cells could not provide
nutrient substance for the development of microspore. Secondly, the tapetum cells appeared some characteristics of
cytoplasm stain lightening because of lower concentration protoplasm and were not multi-nucleate, which also might be
one of the main reasons causing pollen abortion. Thirdly, connective tissue was fiberized at the stage of mononuclear
pollen so water and nutrient substance could not be transported from vascular bundle to young pollen grains. This might
be pollen abortion. But the tapetum cells of maintainer line contained dense cytoplasm and had no phenomenon of
vacuolization at the stages of microsporocyte and meiosis. The tapetum cells abortion occurred at the stage of mononuclear
pollen and gradually disappeared till the stage of mature pollen grains. The study laid the foundation for the identification
in the field and the cellular mechanism of male sterile line in A. fistulosum var. giganteum.

Keywords: Allium fistulosum var. giganteum;male sterile line; maintainer;anther;cytology
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Table 1 Comparison of quality of different varieties of celery
. TR T EE B4 Lig=s $eE C s8N HHR HAR
) Soluble sugar Soluble solids Chlorophyll Vitamin C Nitrate Cellulose Protein
variety /% /% /SPAD  /(mg- (100D /G- gD /% /%
“H A1 57 Japan BaoQin’ 0.76 2.70 36. 98 134.01 2 113.62 0.11 8.55
“FJ5 3" The queen celery’ 0.86 2. 60 34.73 136. 26 1 409. 08 0.13 7.34
“S R R~ B Golden tent celery’ 0.56 2.90 33.10 183. 63 1 509. 74 0.11 7. 66
“ERIFEESR” ¢ Ventura celery’ 0. 86 3.70 39.01 203. 03 1 543. 27 0.16 6. 64
“HEg S A E ¢ Jinnan solid king of celery’ 0.57 3.50 40. 90 136. 26 2 761.13 0.12 9.50
“PEIEWE I Glass crispy celery’ 0. 80 4.60 36. 93 118. 22 738.11 0.14 5.73
“FhER 4 # 57  Zhongdu golden celery” 1.10 2. 60 32. 63 172. 80 2 811.48 0.13 6.74
“Z [ /387 White celery” 0.51 2.00 36. 51 145. 29 1459, 44 0.14 7.40
“8 5 FE3%” Empress celery’ 0.97 2.30 33.27 152. 05 810. 61 0.12 7. 44
“JL R I 5" Beijing solid celery’ 0.48 3.90 45.75 139. 42 2 096. 84 0.10 7.29
“3% [ N E 374 California king solid celery” 1. 20 3.50 42.53 117. 32 577. 04 0.12 6.23
“#f1 17 BaoQin’ 0. 67 4.50 37.85 161. 98 1 409. 08 0.15 6. 39
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Table 2 Correlations between different nutrients factors of celery
EL AT T E TR MR $ERC AR HHER EAR
Index Soluble sugar Soluble solids Chlorophyll Vitamin C Nitrate Cellulose Protein
A M8 Soluble sugar 1
AT E T4 Soluble solids —0.11 1
4% Chlorophyll —0.23 0.53% 1
#E4EZK C Vitamin C —0.07 —0.11 —0.36 1
YR EL Nitrate —0.31 —0.12 0.07 0.24 1
4R Cellulose 0.16 0.26 —0.20 0.37~ —0.21 1
HHE i Protein —0.44 —0.42 0.03 —0.04 0.58 % —0.49x * 1

Horo HIRMETE 0. 0L KV LB MR 0. 05 KT LB%E,

Note: * * means 0. 01 level significantly related; * means 0. 05 level significantly related.
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R A B ARALE 0.55% ., R A LR & AN SR
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BEGEHER Tr FREFAHBHES, STE 0. 01%~
0.23%, K “BRKFR“IELF"SEBERESN
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Table 3 Amino acids content in different cultivars of celery %
A J58-+
Asp  Thr Ser Glu Gly Ala Cys Val Ile Leu Tr Phe Lys His Arg Pro

Variety Total

“ H A #1357 Japan BaoQin’ .48 0.33 0.31 121 0.29 0.32 0.02 0.42 0.33 0.47 0.03 0.29 031 0.14 022 019 637

“EJG 3" The queen celery’ 1.01 0.28 0.26 100 0.28 0.32 0.0l 0.36 0.28 0.45 0.01 0.27 0.30 013 0.22 0.16 534

“ WP A 5" Golden tent celery’ 0.84 0.31 0.29 133 0.3 0.44 0.0l 0.40 0.81 0.51 0.05 0.31 0.35 013 0.26 0.21 6.09
“ERIEESR” ¢ Ventura celery’ 0.91 0.30 0.29 0.8 0.30 0.31 0.0l 0.35 0.28 0.45 0.14 0.29 0.36 014 0.24 0.19 545
“EESFEE” Jiman solid king of celery’  0.79  0.26 0.27 0.94 0.34 0.42 0.02 0.42 0.32 051 0.03 0.32 0.35 012 0.29 0.18 5.59
“BEIBIE 3" “ Glass crispy celery” 0.89 0.32 030 0.8 0.29 0.32 005 0.37 0.30 0.45 0.23 0.29 0.38 013 026 0.2 5.60
“FhER 4 #FE7 Zhongdu golden celery” 0.75 0.22 0.23 055 0.30 0.37 0.03 0.32 0.26 0.41 0.03 0.25 0.28 010 0.22 0.22 456
“F 3" White celery’ L25 0.32 0.32 0.8 0.34 0.39 0.03 0.40 0.31 0.47 0.08 0.29 0.3¢ 014 0.23 0.17 595

“ B JZ 327 Empress celery’ .00 0.33 0.30 1.00 0.32 0.35 0.03 0.38 0.30 0.43 0.20 0.27 0.36 0.13 0.23 014 579
“JLIX LA Beijing solid celery’ .16 0.38 0.37 121 0.35 0.3%9 0.03 0.43 0.31 0.48 0.23 0.32 0.40 0.15 0.24 0.23 671

“Z B MM E FEFE” California king solid celery” 0.80 0.30 0.31 0.77 0.33 0.35 0.02 0.35 0.27 0.44 0.07 0.28 0.36 0.13 0.24 022 525
“B17F”* BaoQin’ 0.73 0.30 0.30 0.68 0.31 0.35 002 0.34 0.27 0.45 0.22 0.29 0.37 01l 023 0.2l 519
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Table 4 Trace element contents in different cultivars of celery mg * kg™ !
A BE
Ca K Mg Na Cu Cr Fe Zn Sr
Variety Total
“ B 781" Japan BaoQin’ 9884.99 55360.20 2435.34 18015.00 2977.11  2617.59 60. 08 35. 12 63.25 91 448. 68
“EJ5 3" The queen celery’ 9033.08 5696450 2520.89 19798.30 2793.47 4 025.09 77.83 23. 90 48.55 95 285. 61
“ WP A 5" Golden tent celery’ 7662.54 5305460 2309.19 23213.80 3128.07 4132.18 80. 69 21. 27 42. 66 93 645. 00
“XERIFEFE” ¢ Ventura celery’ 8230.84 42199.70 2402.36 15724.50 2259.43 1616.87 53.05 25. 64 49.53 72 561. 92
“HETSEFEE” Jinnan solid king of celery” 10 340.40 51 097.40 2108.22 19824.90 2581.85  1071.41 67. 92 24. 88 57.46 87 174. 44
“BE I i FEFE” * Glass crispy celery’ 8398.62 30260.40 2219.88 23087.50 369459 2 270.42 75. 20 20. 88 56. 86 70 084. 35
“FhER 4 5 Zhongdu golden celery’ 9456.27 51156.20 1618.86 17355.30 374172  2259.22 58. 60 27. 43 44.79 85 718. 39
“Z [ /387 White celery” 6474.84 56 419.80 146832 21602.80 3921.14 1 290.88 81.59 23.51 39. 64 91 322.52
“ B JZ 327 Empress celery’ 8533.35 50403.70 263317 24683.90 355209 1814.40 46. 89 18.01 54.69 91 740. 20
“JL R I 5" Beijing solid celery’ 11414.70  62032.50 2983.67 16244.30 4067.04 2 111.08 58.37 20. 21 69. 49 99 001. 38
“Z @I E FESE” ¢ California king solid celery” 11 644.10 65 784.00  2427.75 14 544.50 2421.96  1408.43 39.28 27. 69 50. 44 98 348.15
“B175” BaoQin’ 8190.04 35678.50 2147.43 27397.50 3121.19  1942.34 58.71 23. 04 46.80 78 605. 55
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Table 5 Apigenin content of different varieties of celery
R FREAR R FREAR
Variety Content of apigenin/(ug+ g~ 1) Variety Content of apigenin/(pg * g~ 1)
“H A< 77 Japan BaoQin’ 2.92 “Fh R4 " Zhongdu golden celery’ 2.63
“EJE 3" The queen celery’ 4.10 “FE 3" White celery” 8. 98
“4 M B Golden tent celery’ 2.14 “EL IS HE3E” ‘ Empress celery’ 6.49
“CEPIFFE” Ventura celery’ 13.73 “Jb 3R SE ¢ Beijing solid celery” 14. 83
“ERFFSC A F 7 Jinnan solid king of celery’ 5.87 “EEIM EHEHE” California king solid celery’ 22. 95
“H B MG FE3E” ¢ Glass crispy celery’ 16.59 “H1 77 BaoQin’ 21. 38
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Fig.1 HPLC of the apigenin in ‘California celery’ P A 4
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Quality Determination of Different Celery and Cluster Analysis

SUI Lu! , LIU Weixin'"? , YANG Jianming® » TANG Chao® , Y1 Xiachua®*
(1. College of Horticulture, Qingdao Agricultural University, Qingdao, Shandong 2661093 2. Jimo Insitute of Jinyuncun Celery Cultivation,
Qingdao, Shangdong 26620033, College of Life Science,Qingdao Agricultural University, Qingdao,Shandong 266109)

Abstract; Twelve different varieties of celery were used as test materials, to identified different celeries’ soluble sugar,

soluble solids,chlorophyll, vitamin C,nitrate,cellulose, protein,amino acid, trace element and apigenin content and applied

the statistical analysis software to the cluster analysis. The results showed that different varieties of celery in nutritional

quality was not the same,especially ‘Baoqin’ was rich in nutrients and suitable for food. This paper preliminarily defined

the nutrition components of various varieties of celery,so as to provide scientific basis for further development of celery’s

application value.

Keywords: celery ;s nutrients; cluster analysis
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