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Effects of SA treatments on bulb formation and
activity of protective enzymes in garlic

X AN Feng“? CHEN G Zhi-hui', GUAN Zhi-hua',DU Hui-fang'
(1 College d H orticulture,N orthw estA & F U niversity, Yangling, Shaanxi 712100, Ching;
2 JiuYuanD istrict Seed and Seedling Center,B aotou, I nner M ongulia 014100, China)

Abstract: Effects of foliage app lication of salicylic acid (SA) on bulb formation, bulb yield and activity
of protective enzymes in the course of bulb formationw ere studied in two mature typesof garlic cultivarsin
the off-season planting conditions in order to find out the theoretical and technical basis for the off-season
garlic's production, supply the fresh garlic bulb in whole year, enrich the mode of facility cultivation and
alleviate the obstacle of continuous cropping The results indicated that the SA treatment of different
concentrations promoted bulbing radio and pseudostem w idth, restrained plant height and pseudostem
length, heightened bulb w eight, clove w eight and bulb yield, increased the activity of peroxidase (POD),
superoxide disnutase (30D) but decreased activity of catalase (CA T) in garlic bulb A nd the effect of 200
mg/A treatment was the prominentest in all of SA treatments Therefore, SA can promote bulb svelling
and mass accumn ulating and restrain the grow th of garlic plant A nd SA increases the activity of peroxidase
(POD) and superoxide disnutase (30D) and decreases activity of catalase (CA T) in garlic bulb
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1 A
Table 1 Effect of SA treatment on plant grow th of garlic
N/ _ _ /am /an /an
-1 Bulbing radio Pseudosteam w idth Plant height Pseudostem length
Cultivar (mg- L™ %)
02-01 03-09 02-01 03-09 02-01 03-09 02-01 03-09
200 2 173 A 3 082 &A 1371 A 1385 A 60 22 B 67 86 bA 19 65 A 31 07 bA
20 2 089 B 2 966 bB 1289 abAB 1 302bAB 61 63 B 69 92 A 20 41 A 31 59 abA
Penlg(t):nty 2 2 034 cC 2 827 cC 1 204 bdB 1 231 bdBC 64 30 bA 70 08 A 2Q 67 A 31 87 abA
CK 2 014 cC 2 780 cC 1 158 B 1177 cC 65 66 aA 70 29 A 21 18 A 32 52 A
200 2 123 A 3 013 A 1372 A 1 387 A 66 15 cC 73 66 B 19 28 bA 32 28 bB
. 20 2 090 A 2 892 bB 1 297 abAB 1 303 bB 68 32 B 74 80 bcAB 19 97 abA 32 76 bAB
Sl(;,’ggan 2 2 030 B 2 842 BC 1 247 bdB 1264bBC 70 95 75 97 abA 20 83 abA 33 22 abAB
CK 2 004 B 2 795 dC 1 207 B 1 222 cC 71 11 A 76 44 A 21 60 A 34 13 A

5% 1%

Note Snall letter refers to significant at 5% level; capital letter refers to significant at 1% level, and the same letters show no significant

difference
212 1 A
, A 202% 4 48% 2 65% 5 43%, 200
, A , mgA ; 200
A mg/L , 20mg/L
02-01, A
2 08% 8 28% 22 A
Q 23% 6 98%, 20 200mg/f_ 2 , A
,20  200mg/A , ,
2 mg/f_ 2 96% 31 40%,1 74% 33 61%
A 1 73% 33 58%;
241% 7 22% 3 56% 1Q 74%, 4 05% 3Q 28%,
A , 260% 3212% 259% 32 11%
200 mg/A 200mgA
03-09, SA ; 20mg/A
Q30% 346% Q61% 3 ,
63%, 200mg/A ,
; 200mgA ; 2mg/L
,20mg/A
2 A
Table 2 Effect of SA treatment on bulb yield of two garlic cultivars
A/ % 4
Cultivar (mg- L- Y Bulbweighgt Cloveweigr?t Clove number (Ilé%lllbr;?el;)
200 16 05 &A 2 26 A 7 17 aA 8 037 10 &A
20 13 90 bB 1 99 bAB 7 07 &A 6 950 50 bB
Pen county
late 2 12 22 BC 1778 7 07 &A 6 109 74 cC
CK 12 01 cC 1728 6 97 A 6 006 15 cC
200 16 98 A 2 36 A 7 27 aA 8 488 80 aA
. 20 13 89 B 1 96 bB 7 17 aA 6 947 40 bB
Sichuan
red 2 13 18 bB 1 88 B 717 A 6591 80 BC
CK 12 87 B 18108 7 .07 A 6 425 50 cC
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23 A 96% , SA , 20
231 POD 3 : mgA 200 mg/A

SA : POD 03-09, POD
, A 4 56% 17 25%, 200 mg/L
POD : A : ; POD 5
POD SA 49% 14 61%), 200 mg/L
02-01, POD ,20mg/L
18 37% 29 57% 12 28% 25
3 A
Table 3 Effect of SA treatment on activity of protective enzymes in bulb
POD /(ug: g %) CAT /U gt min? 0D /U- gt n?
cutvar gS_L\L/_ ) A ctivity of POD Activity of CAT A ctivity of SOD
02-01 03-09 02-01 03-09 02-01 03-09
200 48 48 aA 26 63 aA 99 33 bB 30 85 cC 670 55 aA 609 71 aA
Pen county 20 44 82 bB 23 86 bB 121 00 abAB 34 76 cC 612 13 bB 596 12 AAB
late 2 44 29 bB 23 75bB 132 43 aAB 67 8 bB 604 82 hB 567 34 bB
CK 37 42 C 22 71 bB 143 67 A 98 33 A 599 43 hB 512 45 cC
200 45 71 aA 28 12 A 91 57 cC 44 18 cC 659 43 A 597 60 aA
Sichuan 20 42 71 bB 26 27 bAB 119 32 bB 50 59 cC 615 49 B 564 88 bAB
red 2 40 75 B 25 89 bcAB 129 16 bB 76 97 bB 603 89 baB 551 62 bB
CK 36 29 dC 24 54 B 158 46 aA 97 90 aA 584 28 B 489 75 cC
232 CAT 3 0D
A , 10 71% 18 98% 12 63% 22 02%,A 3
CAT , A
CAT , CAT SA
: CAT SA 3
02-01, CAT ,
7 82% 17 64%,200mg/A
. 2mgAL ; (A) :
CAT 18 49% 42 , :
21%, SA , 200 mgA 1 Koda
03-09, “ i tel :
CAT
31 05% 68 63% 21 38% 52 11%, SA , A (ImmolA)
,2mg/A 35 7%
47 2%, SA ,
233 0D 3 , A “
SA , 0D A
, A ok , A (5%
DD , SA 10 *molA) ,
: 0D SA 165mg, M e-JA
02-01, D (2,
Q 90% 11 86% ) ,
36% 12 86%, 200 mg/L , ,

03-09,
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