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Effect of foliage spraying of zinc, boron, manganese fertilizers on the
accumulation and distribution of dry matter in Lilium davidii var. unicolor

HUANG Peng, ZHANG Wen-Tao, LU Zhe
(College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China)

Abstract The accumulation and distribution of dry matter and bulb yield in Lilium davidii var. unicolor was determined under
foliage spraying of trace elements zinc, boron and manganese in hilly cropland. The results show that suitable concentrations of zinc,
boron and manganese improve the accumulation and distribution efficiency of dry matter in L. davidii var. unicolor and also increase
bulb yield. The most significant dry matter accumulation efficiency occurs at 200 mg - L™ zinc, boron and manganese, which presents
an increase of 26.5%, 31.8% and 23.6% respectively compared with CK. Zinc and boron are conducive for the transfer and distribu-
tion of photosynthetic products to bulbs. At a concentration of 200 mg - L™ zinc and boron, the ratio of bulb to total dry matter at
harvest increases by 4.16% and 2.44% respectively compared with CK. When manganese is applied alone, the ratio of bulb to total
dry matter is less than that of CK. Decreasing range is positively correlated with spraying concentration. Treatments of 200 mg - L™
zinc and boron, and 100 mg - L™! manganese significantly enhance bulb yield.

Key words Lilium davidii var. unicolor, Trace element, Dry matter accumulation, Bulb yield, Hilly cropland

(Received March 27, 2009; accepted June 10, 2009)

(Lilium davidii var. unicolor) , ,

[5-6]
, cc >3 ’ , Zn
, Mn B Fe Al , ,
NPK N P K , ,
[1-4] [71
, N P ,
* (0502-08)
(1955~), ' : E-mail: huang-

peng@gsau.edu.cn
: 2009-03-27 : 2009-06-10



296

2010 18
[8-11] 3B
L 3oL OCK BIAl @A2 EA3 aA
3 )
' 5 o5t
’ ’ i B 20T
T2 50
H i 15 B bB aA bB
1 WFSHEDR Ik 7k g 10f aAsAadaA (T
sk T F
s E‘ 0 . . . « |s
BN JFAEM HiZE
2 100 m, 6.8 ! Bud period Flowering period Hall:'est period
140 d, 450 mm
" Bl znlBxXEETYRAZNZN
, 0~20 cm 9.49-kg~, Fig.1 Effect of Zn fertilizer on dry matter accumulation of lily
0.82 g -kg ™, 0.78 g -kg ™, 75 mg -kg ™,
8 mg - kg ?, 120 mg - kg™, A2 , Al
2+
0.084 mg g, 2.84 mg kg ?, 0.148 Zn ;
mg - kg™, , '
' 20 , [13-14] ,
cm, 20 cm, 15 cm, 22x10° -hm? 212 B
20 mx8 m 2. B,
, Zn(A) B(B) Mn(C) , 3
, 100 mg - L%(1) 200 B2 !
' 4 30 ) , B1 B2
G 15 ) 2 23.0% 23.3%,
, B3 5.6%,
6 20 ) (7 B :
20 ) 9 20 ), ’
0
4 B
105 15 min 70 , ’ 3 B
0.01¢g ; 10 ’ ' B3 B2
, DPS B '
Microsoft Excel (2] '
2 HR55H : B :
21 Zn B Mn ’ B
35, N
L a
211 Zn % %0 OCK £B1 HBB2 EB3 bA S bA
1 , Zn , e os) eB[".]
(CK) . EE 0}
Zn E =15 bA “AbA
. Zn ) % 10 bB aA :‘lAbB TP
, ; I ’7
a 0 . " H L * I H SN H
: A2 A T Hi
s 26.5%, Bud period Flowering period Harvest period
300 2 BEEMEASTURRIHEMN
mg - L'(A3) ,

Fig. 2 Effect of B fertilizer on dry matter accumulation of lily



2 297
2.1.3 Mn Al A3 B
Mn , , 2.05 3.34
, Mn 4.24 ;
( 3), B3 , 65.99%,
16.5%~23.6% , 5.68 Mn
. , C3 , 23.91%
. c2 C3 20.19%, 415 2.65 ;
2.89% 2.88%, , ,
Mn** 2.30 3.49 6.76
, Mn Zn B Mn 100~300mg - L™
COZ [l 1
~ 30¢ bA A aA :
= OCK OCI 3C2 EC3 Tk 3
= 25¢- cB| . [}
& 2ol ™ B Zn Mn, 200 mg-L*
= 5 Zn 300mg-L* B
ﬁg 15+ bAaA aA a2 A sk —H- - B3 =
il B 23 Zn, B. Mn BB =N E S B SE" SN
2 10t
: 4 ., C3 :
E ol
£ . : _ Nt Zn B Mn
B FAEM Higem Zn A2 :
Bud period Flowering period ~ Harvest period 16.2%), TAl A3
3 MnEMEATURENTM 4.0% 8.0% Zn
Fig. 3 Effect of Mn fertilizer on dry matter accumulation of lily ’ ,
22 Zn B Mn
1 ) ) B
’ ’ ' 3
B2
Zn , 26.5% , B ,
Al , 16.00%, 1.54 )
, A2 , Mn Ci C2 ,
4.04 ; , Zn ) Cl
, A2 , 20.4% Mn ,
64.47%, 4.16 , C3 4.9%

F1 FRERAEBZMNESTURRAES DAL

Tab.1 Accumulation and distribution of dry matter of L. davidii var. unicolor under different Zn, B and Mn fertilizer application

Stalk Leaf Root Bulb
Whole dry
Treatment matter weight . . % . . %
(9) Weight (g) Weight (g) Weight (g) Weight (g)
Al 24.62 4,57 18.56 3.94 16.00 0.61 2.48 15.50 62.96
A2 29.13 4.58 15.72 5.04 17.30 0.73 2.52 18.78 64.47
A3 25.22 4.89 19.39 4.29 17.01 0.60 2.36 15.44 61.22
B1 27.69 5.54 20.01 4.29 15.49 0.67 2.43 17.19 62.08
B2 30.36 6.29 20.72 4.31 14.20 0.71 2.34 19.05 62.75
B3 27.96 5.40 19.31 3.44 12.30 0.67 241 18.45 65.99
C1 26.84 5.40 20.12 5.20 19.37 0.67 2.51 15.57 58.01
c2 28.46 6.35 22.31 5.24 18.41 0.70 2.47 16.17 56.82
C3 27.64 6.61 23.91 5.58 20.19 0.65 2.34 14.80 53.55
CK 23.03 4.55 19.76 4.04 17.54 0.55 2.40 13.89 60.31
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