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ɹʦʪʘʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʦʜʫ BrassicaL.

ɼʦʤʝʥ: ʗʜʝʨʥʽ Eukaryota

ʎʘʨʩʪʚʦ:ɿʝʣʝʥʽ ʨʦʩʣʠʥʠViridiplantae

ʅʘʜʢʣʘʩ:ʇʦʢʨʠʪʦʥʘʩʽʥʥʽMagnoliophyta

ʂʣʘʩ: ɽʫʜʽʢʦʪʠEudicots

ʇʽʜʢʣʘʩ:ʈʦʟʠʜʠ Rosids

ʇʦʨʷʜʦʢ:ʂʘʧʝʨʮʝʚʦʮʚʽʪʽBrassicales

ʈʦʜʠʥʘ:ʂʘʧʫʩʪʷʥB̔rassicaceae

ʈʽʜ: ʂʘʧʫʩʪʘ Brassica

ɺʠʜʠ

ʢʘʧʫʩʪʘ ʙʽʣʦʛʦʣʦʚʘ

ʢʘʧʫʩʪʘ ʯʝʨʚʦʥʦʛʦʣʦʚʘ 

ʢʘʧʫʩʪʘ ʩʘʚʦʡʩʴʢʘ 

ʢʘʧʫʩʪʘ ʮʚʽʪʥʘ

ʢʘʧʫʩʪʘ ʙʨʦʢʦʣʽ 

ʢʘʧʫʩʪʘ ʢʦʣʴʨʘʙʽ

ʢʘʧʫʩʪʘ  ʙʨʶʩʩʝʣʴʩʴʢʘ

ʢʘʧʫʩʪʘ ʢʠʪʘʡʩʴʢʘ

ʢʘʧʫʩʪʘ ʧʝʢʽʥʩʴʢʘ

ʢʘʧʫʩʪʘ ʣʠʩʪʢʦʚʘ

Brassica oleraceaL. var. alba DC.

B. oleracea L. var. rubra DC.

B. oleracea L. var. sabaudaDC.

B. oleraceaL. convar.botrytisAlef. var.botrytis

B.oleraceaL. convar. botrytis(L.) Alef. var.ʩymosaDuch. 

B. oleraceaL.convar.acephalaDC. Alef. var. gongylodesL.

B. oleraceaL. var. gemmiferaDC.

B. chinensisL.

B. rapa L. var. pekinensis (Lour.) Kitam

B. oleraceaL. convar.ʘcefala(DC.) Alef. 5



ʆʩʥʦʚʥʽ ʧʝʨʽʦʜʠ ʪʘ ʬʝʥʦʣʦʛʽʯʥʽ ʬʘʟʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʇʝʨʽʦʜ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ

ʌʝʥʦʣʦʛʽʯʥʘ ʬʘʟʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʘʟʠ

ʅʘʩʽʥʥʠʡ ɽʤʙʨʽʦʥʘʣʴʥʘʊʨʠʚʘʻʟʧʦʯʘʪʢʫʟʘʧʣʽʜʥʝʥʥʷʜʦʚʦʩʢʦʚʦʾʩʪʠʛʣʦʩʪʽʥʘʩʽʥʥʷ. ʇʽʜʯʘʩʮʽʻʾʬʘʟʠ

ʟʘʢʣʘʜʘʶʪʴʩʷʨ̔ʦʟʚʠʚʘʶʪʴʩʷʦʨʛʘʥʠʤʘʡʙʫʪʥʴʦʛʦʦʨʛʘʥʽʟʤʫ

ʉʧʦʢʦʶ ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷʩʧʦʚʽʣʴʥʝʥʥʷʤʞʠʪʪʻʚʠʭʧʨʦʮʝʩʽʚ

ʇʨʦʨʦʩʪʘʥʥʇ̫ʨʦʨʦʩʪʘʥʥʷʥʘʩʽʥʥʷ. ʇʨʠʟôʷʚʣʝʥʥʽʩʽʤôʷʜʦʣʴʥʠʭʣʠʩʪʢʽʚʟʘʧʘʩʠʧʦʞʠʚʥʠʭ

ʨʝʯʦʚʠʥʫʥʘʩʽʥʥʽʚʠʯʝʨʧʫʶʪʴʩʷʽʨʦʩʣʠʥʘʧʝʨʝʭʦʜʠʪʴʜʦʘʚʪʦʪʨʦʬʥʦʛʦ

ʞʠʚʣʝʥʥʷ

ɺʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʩʪʫ

ɯʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫɯʥʪʝʥʩʠʚʥʠʡʨʽʩʪʘʩʠʤʽʣʷʮʽʡʥʦʾʧʦʚʝʨʭʥʽʪʘʢʦʨʝʥʝʚʦʾʩʠʩʪʝʤʠʟʦʜʥʦʯʘʩʥʠʤ

ʨʦʟʚʠʪʢʦʤʥʘʜʟʝʤʥʦʾʤʘʩʠʨʦʩʣʠʥʠïʩʪʝʙʝʣ,ʣʠʩʪʢʽʚ

ʅʘʛʨʦʤʘʜʞʝʥʥʷ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ

ʂʦʨʝʥʝʚʘʽʥʘʜʟʝʤʥʘʯʘʩʪʠʥʠʨʦʩʣʠʥʠʜʦʙʨʝʨʦʟʚʠʥʝʥʽ,ʘ ʧʨʦʜʫʢʪʠ

ʬʦʪʦʩʠʥʪʝʟʫʥʝʧʦʚʥʽʩʪʶʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷʥʘʧʨʦʮʝʩʠʨʦʩʪʫʚ̔ʽʜʢʣʘʜʘʶʪʴʩʷ

ʧʨʦʟʘʧʘʩʫʧʨʦʜʫʢʪʦʚʠʭʦʨʛʘʥʘʭ

ʉʧʦʢʦʶ ʈʽʟʢʦʩʧʦʚʽʣʴʥʶʶʪʴʩʷʧʨʦʮʝʩʠʦʙʤʽʥʫʨʝʯʦʚʠʥʪʘʜʠʭʘʥʥʷ. ʃʠʩʪʢʠ,ʩʪʝʙʣʘ,ʘʚ

ʜʝʷʢʠʭʨʦʩʣʠʥʢ̔ʦʨʝʥʝʚʘʩʠʩʪʝʤʘʜʦʥʘʩʪʘʥʥʷʮʽʻʾʬʘʟʠʚʽʜʤʠʨʘʶʪʴ

ʈʝʧʨʦʜʫʢʪʠʚʥʠʡɹʫʪʦʥʽʟʘʮʽʇʾʦʯʠʥʘʻʪʴʩʷʫʪʚʦʨʝʥʥʷʤʩʪʝʙʝʣ,ʩʫʮʚʽʪʴʙ̔ʫʪʦʥʽʚ. ɺʦʜʥʦʨʽʯʥʠʭʨʦʩʣʠʥʚʦʥʘ

ʟʙʽʛʘʻʪʴʩʷʟ̔ ʥʪʝʥʩʠʚʥʠʤʨʦʩʪʦʤʘʩʠʤʽʣʷʮʽʡʥʦʾʧʦʚʝʨʭʥʽʪʘʢʦʨʝʥʝʚʦʾʩʠʩʪʝʤʠ.

ʋ ʜʚʦʨʽʯʥʠʭʥʘʩʪʘʻʥʘʜʨʫʛʠʡʨʽʢʧʽʩʣʷʪʨʠʚʘʣʦʛʦʧʝʨʽʦʜʫʚʝʛʝʪʘʪʠʚʥʦʛʦ

ʩʧʦʢʦʶʚ̔ʽʜʧʦʚʽʜʥʦʛʦʨʦʟʚʠʪʢʫʣʠʩʪʢʦʚʦʾʧʦʚʝʨʭʥʽʪʘʢʦʨʝʥʝʚʦʾʩʠʩʪʝʤʠ

ʎʚʽʪʽʥʥʷ ʇʦʯʠʥʘʻʪʴʩʷʟʜʦʩʪʠʛʘʥʥʷʧʠʣʢʫʪʘ̫ ʡʮʝʢʣʽʪʠʥʠ,ʧʝʨʝʥʝʩʝʥʥʷʧʠʣʢʫʥʘ

ʧʨʠʡʤʦʯʢʠʟ̔ʘʢʽʥʯʫʻʪʴʩʷʟʘʧʣʽʜʥʝʥʥʷʤ.

ʇʣʦʜʦʥʦʰʝʥʥʷɺʦʥʘʦʜʥʦʯʘʩʥʦʧ̒ʦʯʘʪʢʦʤʨʦʟʚʠʪʢʫʥʦʚʦʛʦʧʦʢʦʣʽʥʥʷ,ʪʦʙʪʦʝʤʙʨʽʦʥʘʣʴʥʦʶ

ʬʘʟʦʜʁʦʯʽʨʥʽʭʨʦʩʣʠʥ. ɿʘʧʘʩʠʧʦʞʠʚʥʠʭʨʝʯʦʚʠʥʤʘʪʝʨʠʥʩʴʢʦʛʦʦʨʛʘʥʽʟʤʫ

ʧʦʚʥʽʩʪʶʚʠʪʨʘʯʘʶʪʴʩʷʥʘʬʦʨʤʫʚʘʥʥʷʥʘʩʽʥʥʷ.

ʉʪʘʨʽʥʥʷ ʇʦʩʪʫʧʦʚʝʦʩʠʧʘʥʥʷʥʘʩʽʥʥʷʪʘʚʽʜʤʠʨʘʥʥʷʚʩʽʭʦʨʛʘʥʽʚʨʦʩʣʠʥʠ

6



ʂɸʇʋʉʊɸ BrassicaL.

B. oleraceaL. convar.ʘcefala

(DC.) Alef.

B. oleraceaL. var. albaDC. B. oleraceaL. var. rubra DC. B. oleraceaL. var. sabaudaDC. B. oleraceaL. convar. botrytis

Alef. var.botrytis

B. oleraceaL. convar. botrytis (L.) 

Alef. var.ʩymosaDuch.

B. oleraceaL.convar.acephala

DC. Alef. var. gongylodesL.

B. oleraceaL.

var. gemmiferaDC.
B. chinensisL.

B. rapa L. var. pekinensis (Lour.) 

Kitam
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ʄʆʈʌʆʃʆɻɯʗ ʈʆʉʃʀʅ ʂɸʇʋʉʊʀ 
Brassica oleraceaL.: var. albaDC., var. rubra DC., var. sabaudaDC.

8



ʂʘʧʫʩʪʘ ʙʽʣʦʛʦʣʦʚʘ
BrassicaoleraceaL. var. albaDC.

ʂʘʧʫʩʪʘ ʯʝʨʚʦʥʦʛʦʣʦʚʘ
BrassicaoleraceaL. var. rubra DC.

ʂʘʧʫʩʪʘ ʩʘʚʦʡʩʴʢʘ
BrassicaoleraceaL. var. sabaudaDC.

9



ʈʦʩʣʠʥʘ: ʟʘ ʚʠʩʦʪʦʶ

* ʚʠʩʦʪʘʨʦʩʣʠʥʠʚʽʜʢʦʨʝʥʝʚʦʾʰʠʡʢʠ

ʜʦʥʘʡʚʠʱʦʛʦʢʨʘʟʁʦʚʥʽʰʥʽʭʣʠʩʪʢʽʚ

h*

ʈʦʩʣʠʥʘ: ʥʘʡʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ (ʨʘʟʦʤ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʣʠʩʪʢʘʤʠ)

d
dïʥʘʡʙʽʣʴʰʠʡʜʽʘʤʝʪʨʫʜʚʦʭʥʘʧʨʷʤʘʭ

10



ʈʦʩʣʠʥʘ: ʧʦʣʦʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʣʠʩʪʢʽʚ

ʛʦʨʠʟʦʥʪʘʣʴʥʝ  

ʧʨʷʤʝ ʥʘʧʽʚʧʨʷʤʝ

11



ʃʠʰʝ ʜʣʷ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾ ʽ ʯʝʨʚʦʥʦʛʦʣʦʚʦʾ 

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʟʤʦʨʰʢʫʚʘʪʽʩʪʴ 

ʚʽʜʩʫʪʥʷ ʧʦʤʽʨʥʘ

ʩʠʣʴʥʘ

12



ʃʠʰʝ ʜʣʷ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʩʘʚʦʡʩʴʢʦʾ 

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʩʪʫʧʽʥʴ ʟʤʦʨʰʢʫʚʘʪʦʩʪʽ

ʩʣʘʙʢʠʡ                                                                      ʧʦʤʽʨʥʠʡ

ʜʫʞʝ ʩʠʣʴʥʠʡ

13



ʃʠʰʝ ʜʣʷ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʩʘʚʦʡʩʴʢʦʾ 

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʨʦʟʤʽʨ ʧʫʭʠʨʮʽʚ

ʤʘʣʠʡ ʩʝʨʝʜʥʽʡ

ʚʝʣʠʢʠʡ

14



ʃʠʰʝ ʜʣʷ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʩʘʚʦʡʩʴʢʦʾ 

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʛʦʬʨʦʚʘʥʽʩʪʴ

ʩʠʣʴʥʘ

ʩʣʘʙʢʘ ʩʝʨʝʜʥʷ

15



ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʟʘʙʘʨʚʣʝʥʥʷ (ʟ ʚʦʩʢʦʚʠʤ ʥʘʣʴʦʪʦʤ)

ʟʝʣʝʥʝ ʩʽʨʦ-ʟʝʣʝʥʝ

ʙʣʘʢʠʪʥʦ-ʟʝʣʝʥʝ ʬʽʦʣʝʪʦʚʝ

16



ʃʠʰʝ ʜʣʷ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʯʝʨʚʦʥʦʛʦʣʦʚʦʾ 

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʟʝʣʝʥʢʫʚʘʪʽʩʪʴ

ʚʽʜʩʫʪʥʷ ʥʘʷʚʥʘ

ɿʦʚʥʽʰʥʽʡ ʣʠʩʪʦʢ: ʚʦʩʢʦʚʠʡ ʥʘʣʽʪ

ʩʣʘʙʢʠʡ ʧʦʤʽʨʥʠʡ ʩʠʣʴʥʠʡ

17



ɻʦʣʦʚʢʘ: ʬʦʨʤʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʨʦʟʨʽʟʫ

ʰʠʨʦʢʦ ʷʡʮʝʧʦʜʽʙʥʘ (ʦʚʘʣʴʥʘ)       ʢʫʪʘʩʪʦ ʷʡʮʝʧʦʜʽʙʥʘ (ʢʦʥʽʯʥʘ)

ʧʦʧʝʨʝʯʥʦ-ʚʫʟʴʢʦʝʣʽʧʪʠʯʥʘ (ʧʣʝʩʢʘʪʘ)    ʧʦʧʝʨʝʯʥʦ-ʝʣʽʧʪʠʯʥʘ (ʦʙʝʨʥʝʥʦ ʧʣʝʩʢʘʪʘ)   

ʦʢʨʫʛʣʘ                             ʰʠʨʦʢʦ ʝʣʽʧʪʠʯʥʘ                  ʰʠʨʦʢʦ ʦʙʝʨʥʝʥʦʷʡʮʝʧʦʜʽʙʥʘ

18



ɻʦʣʦʚʢʘ: ʬʦʨʤʘ ʦʩʥʦʚʠ ʫ  ʧʦʟʜʦʚʞʥʴʦʤʫ ʨʦʟʨʽʟʽ

ʦʢʨʫʛʣʘ ʨʽʚʥʘ

ʫʚʽʛʥʫʪʘ

19



ɻʦʣʦʚʢʘ: ʟʘ ʚʠʩʦʪʦʶ; ʟʘ ʜʽʘʤʝʪʨʦʤ

ʅïʚʠʩʦʪʘʛʦʣʦʚʢʠ

dïʜʽʘʤʝʪʨʛʦʣʦʚʢʠ

ɻʦʣʦʚʢʘ: ʨʦʟʤʽʱʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ

ʙʣʠʞʯʝ ʜʦ ʚʝʨʭʽʚʢʠʧʦʩʝʨʝʜʠʥ ʙ̔ʣʠʞʯʝʜʦ ʦʩʥʦʚʠ

H

d

d d
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ɻʦʣʦʚʢʘ: ʟʘ ʩʪʫʧʝʥʝʤ ʧʦʢʨʠʪʪʷ ʣʠʩʪʢʘʤʠ

ʥʝʧʦʢʨʠʪʘ                             ʯʘʩʪʢʦʚʦ ʧʦʢʨʠʪʘ                             ʧʦʢʨʠʪʘ

ɻʦʣʦʚʢʘ: ʚʠʛʠʥ ʢʨʘʶ ʧʦʢʨʠʚʥʦʛʦ ʣʠʩʪʢʘ

ʚʽʜʩʫʪʥʽʡ ʥʘʷʚʥʠʡ
21



ɻʦʣʦʚʢʘ: ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʢʨʠʚʥʠʭ ʣʠʩʪʢʽʚ

ʙʣʘʢʠʪʥʦ-ʟʝʣʝʥʝ ʬʽʦʣʝʪʦʚʝ

ʞʦʚʪʦ-ʟʝʣʝʥʝ ʟʝʣʝʥʝ ʩʽʨʦ-ʟʝʣʝʥʝ

22



ʃʠʰʝ ʩʦʨʪʠ ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾʽ ʩʘʚʦʡʩʴʢʦʾ 

ɻʦʣʦʚʢʘ: ʘʥʪʦʮʽʘʥʦʚʘ ʧʽʛʤʝʥʪʘʮʽʷ ʧʦʢʨʠʚʥʠʭ ʣʠʩʪʢʽʚ

ʚʽʜʩʫʪʥʷ ʥʘʷʚʥʘ

23



ɻʦʣʦʚʢʘ: ʚʥʫʪʨʽʰʥʻ ʟʘʙʘʨʚʣʝʥʥʷ

ʙʽʣʫʚʘʪʝ ʞʦʚʪʫʚʘʪʝ

ʟʝʣʝʥʫʚʘʪʝ ʬʽʦʣʝʪʦʚʝ

24



ʃʠʰʝ ʩʦʨʪʠ ʢʘʧʫʩʪʠ ʯʝʨʚʦʥʦʛʦʣʦʚʦʾ 

ɻʦʣʦʚʢʘ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦʟʘʙʘʨʚʣʝʥʥʷ

ʩʣʘʙʢʘ ʧʦʤʽʨʥʘ

ʩʠʣʴʥʘ
25



ɻʦʣʦʚʢʘ: ʟʘ ʱʽʣʴʥʽʩʪʶ

ʜʫʞʝ ʥʝʱʽʣʴʥʘ (ʧʫʭʢʘ)                                          ʥʝʱʽʣʴʥʘ

ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ                                ʱʽʣʴʥʘ                                  ʜʫʞʝ ʱʽʣʴʥʘ
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ɻʦʣʦʚʢʘ: ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ

ʤô̫ ʢʘ ʩʝʨʝʜʥʷ ʛʨʫʙʘ

ɺʥʫʪʨʽʰʥʽʡ  ʢʘʯʘʥ: ʟʘ ʜʦʚʞʠʥʦʶ (ʚʽʜʥʦʩʥʦ ʚʠʩʦʪʠ ʛʦʣʦʚʢʠ) 

ʢʦʨʦʪʢʠʡ ʩʝʨʝʜʥʽʡ ʜʦʚʛʠʡ
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ʏʦʣʦʚʽʯʘ ʩʪʝʨʠʣʴʥʽʩʪʴ

ʂʦʥʪʨʦʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʧʠʣʢʫ ʥʘ ʪʠʯʠʥʢʘʭ:

(ʘ) ʷʢʱʦ ʧʠʣʦʢ ʥʘʷʚʥʠʡ, ʯʦʣʦʚʽʯʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʚʽʜʩʫʪʥʷ;

(ʙ) ʷʢʱʦ ʧʠʣʦʢ ʚʽʜʩʫʪʥʽʡ, ʯʦʣʦʚʽʯʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʥʘʷʚʥʘ.

ɺʽʜʩʫʪʥʷ= >70% ʬʝʨʪʠʣʴʥʠʭʨʦʩʣʠʥ(ʦʪʨʠʤʫʶʪʴʧʝʨʝʭʨʝʩʥʦʟʘʧʠʣʴʥʽʩʦʨʪʠʘʙʦʛʽʙʨʠʜʠ,ʥʝ

ʟʚʘʞʘʶʯʠʥʘʩʘʤʦʥʝʩʫʤʽʩʥʽʩʪʴʩʠʩʪʝʤ). ʏʘʩʪʢʦʚʘ= 30ï70%ʬʝʨʪʠʣʴʥʠʭʨʦʩʣʠʥ(ʛʝʪʝʨʦʟʠʛʦʪʥʽ

ʟʘʛʝʥʝʪʠʯʥʦʶʩʪʝʨʠʣʴʥʽʩʪʶ). ʇʦʚʥʘ= <30%ʬʝʨʪʠʣʴʥʠʭʨʦʩʣʠʥ(ʩʪʝʨʠʣʴʥʘʮʠʪʦʧʣʘʟʤʘ).

ʉʪʽʡʢʽʩʪʴ ʜʦ ʨʘʩʠ 1 Fusarium oxysporumf. sp. conglutinans

ʚʽʜʩʫʪʥʷ ʥʘʷʚʥʘ
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