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Effect of Spraying Micronutrient and Amino Acids on

Growth and Quality of Lonicera japonica Thunb

CUI Zhiwei, WANG Kangcai® ,QIU Jiamei, ZHU Meiying, ZHANG Peng

(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; To study the growth and quality under Phe, Lyr,Zn*" and Cu®' with different concentrations,
which were controlled by foliage spray.,we selected 2-year-old Lonicera japonica as the material. The re-
sults showed that; (1)Spraying the Phe,Lyr,Zn*" and Cu®*" with different concentrations has no apprecia-
ble effect on leaf area. When increasing spraying time, the content of chlorophyll under different treatments
appeared some decline in resistance. The proper concentration is helpful for the synthesis of chlorophyll.
Spraying the Phe,Lyr,Zn’" and Cu*" with certain concentration can increase the weight of flower. For ex-
ample, the flowers,fresh and dry weight increased 20.1% and 51. 4% than control after 1 000 mg/g Phe
treatment. (2)By spraying the Phe, Lyr with different concentrations can affect the C-metabolism remarka-
ble,but made opposite effection on N-metabolism. Zn*" and Cu*" can exert obvious influence on carbon and

nitrogen metabolism. For example, CuSO, and ZnSO, with 10 mg/L can raise the content of starch and sol-
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uble carbohydrate. (3) There was no significant difference between the content of flavonoids in flower than
control except Zn*". All of the content of total flavonoids was lower than that of control, but the chloro-
genic acid was opposite. (4) The spraying time or concentration have more influence on the ion content of
leaf. The Zn*" ,Cu*" ,Fe*" content of flower was significantly lower than that of control except 30 mg/L
CuSOj treatment. It can be inferred that spraying the Phe, Lyr(For 1 000 mg/g Phe,2 000 mg/g Lyr),Zn
and Cu(For 50 mg/L ZnSO,,10 mg/L CuSO,) with proper concentration can improve the growth of L. ja-

ponica,and increase the quality and yield on the branch initial stage of the first florescence of L. japonica.

Key words: Lonicera japonica ;micronutrient;amino acid;growth;quality
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Fig. 1 The leaf area of L. japonica spraying
with micronutrient and amino acids
CK is control(water) ; Py ,P,,P; stand for spaying with 500,1 000,
2 000 mg/g Phe solution;L;,L,,Ls stand for spaying with 500,
1 000,2 000 mg/g Lyr solution;C; ,C; ,C; stand for spaying with 10,
30,50 mg/L. Cu?" solution;Z; ,Zs,Z3 stand for spaying with 10,30,
50 mg/L Zn®" solution, respectively; Different letters at same sampling

date mean significant differences at 0. 05 level; The same as below
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Fig. 2 The dynamic influence of chlorophyll content in leaves of L. japonica
spraying with micronutrient and amino acids
I .1, represent the spraying time, The same as below
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Table 1 The growth of flowers of L. japonica spraying with micronutrient and amino acids
b K E A 75 & Weight of 100 flowers/g xR
s Flower length Dryi
Treatment wer leng - - rying rate
/cm ftf i Fresh +H Dry /%
CK 5.17+0.41 a 10.25+0. 04 hi 1.7540.07 de 17.08 b
P, 5.18+0.32 a 13.22+0.06 b 2.294£0.04 b 17.33 b
P, 5.10+0.76 a 14.3140.17 a 2.65+0.16 a 18.51 a
Py 4,907+0.36 a 12.1340.06 d 2.04+0.01 ¢ 16. 78 be
L, 5.05£0.42 a 10.372£0. 03 hi 1.7240.01 de 16. 54 be
L, 5.30+0.51 a 10.8240. 06 fg 1.7940.01 de 16. 58 be
Ls 4.50£0.17 a 11.0840. 09 ef 1.854+0.06 d 16. 70 be
Z 4.9840.59 a 11.21£0.03 e 1.864+0.01 d 16. 55 be
7 4.89+0.51 a 12.53+0.12 ¢ 2.10£0.04 ¢ 16. 77 be
Zs 5.12+0.14 a 13.29+0.42 b 2.13+0.15 ¢ 15.99 ¢
Cy 4,8140.47 a 9.95+0.09 i 1.674+0.03 e 16.78 be
C, 5.27+0.14 a 10.69+0.25 g 1.83+0.04 d 17.08 b
Cs 5.00+0.81 a 10.58+0.09 gh 1.754+0.03 de 16. 55 be

T Z IR 6 FR . DA b G U 58 A R A Y s A
i [) 16 77 76 HL 18] Hp 9 43 B 3k % A P 1A N ik L R
JE AR T 1855 A B A 9 7 L SR TR A T4
B, I R R (R 2, WEHE A [V 1Y
Phe Lyr L& Zn*" (Cu”" AJ & 3 5 4 48 76 i A AR
. Hod & W Phe WA BT, SAREY
AP RE o BE 2 T s (HZE BEE Lyr, Zn®'
Cu™" b F v, £ SR A6 40 1 VT V5 1 W o i Bl 2 b P
W B BT AR R S BT R e (B SR AT = T X
M 23R8 B FKF U H IR C) B iR HOR, 1
Xif B E RN T 48.5% . [AB, BT AE Ab B 4 AE
2 1 I W B A RO B b T R . FLBR
P\ Z, ~7Z; Ab3AN, A Ak PRS2 = 6 IR IR DA
AhER Cy o i L B BRI T 49. 6%, 5
Hb Wi Phe 5 Lyr (94 SR 760 AR B A0 & & B X

MR — 2 BN (B R E R B EKE (P>
0.05) s MMt Zn®" Cu®" XA RE B 2 & 5 I 4
B AE Zo®t (Cu® R BERIRAT , SR & i CK 44
TE[R]— 7K W& M Ol 50 mg/ L I EVR & & A 3
B (E L o BV BB E SR T 81 9% 5 22,62,
WAL AW it BE PR AL F P L BR P, 5 Ly A3 AT B 3%
B 4 BRAE AT RR VE By & i Ah, Hofth b ¥R CK 22 &
AN I 2 AR T 0 B 5 CKOAH L IR FE ) Zn®
(10 mg/L) .Cu®" (10 mg/L) 0] —E R )JF IR HIEWN
SHEHEEREN TS RS 2R TREER.
SRR T Wi T i o0 2R X AR P i A ) R ) 22
RTEER. UL EGIR U] B Phe, Lyr 7] & 3
2 M s AR ELAS [ vfe B A 38 2 () 22 S A g 2 s XT R
AR5 M WA B f . B Zn® " Cu® " 2y 0] I 35 52 )
fe A - LB A e B ) T LA P S e b i



33

B S I T i 2 TR R Bl T RN 4 BRAE AR K R B A

=AU 527

T T AR 5 38 SR B B R0 D) S R e
2.3 BESER NETENERERRIEZIE
2.3.1 HEDEEM. ZEMEEEBRESE #3

R AR BE ) Phe(P)) Lyr(L) L Cu®™ (C) &b
PR AR & = B X I HBEE =
B AL ER A B ) T S R Y R R R PR
Zn®" Rh BT A 2 i A R A R B RO [ v
A P ) 2 S5 OR W 2 L [RD B A S A R A A
Phe 5 Cu®" ZbFMY S H A & Bt 2%, Lyr 5

P O L e 0 A T A A ER ) B AT
Xf HEAE . FF LA Zy AbPRFR R /N (24, 3%0) A0 B L, R
W e (84, 400 o BB A Ak ¥4 5 25 400 o) 4 AR AE
WA, Dy b, B DR A 4 R A6 11 32 24 A
47 Bk Py (L AbFE 5 X BROC  3 25 A AR b B A
E@EAii@KIﬁJﬁffﬁ%E?xﬁ o M Lyr 5
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Rl A AL, J3 5 Fe? " & 5 75 55 — W it i 34
W3z C, AbFRFE M 48 W, bt BE in T 1. 56 5,
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R AT {EL JIr A7 Ach 341 %) i 38 0 1 %) BREL
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Table 3 Effects of micronutrient and amino acids

on ingredients content of flower

ﬁgﬁh,jt/ﬁ\;% Ly % RN T 26. 3% ;Phe 5 Cu®’ oL o Toua lwoncid  Chstogec
A S 25 DI ot A B E 2 A BTG 7 o S i LY s I
BGE B A d AR 8 P
T JBE 11 2 R R R DT R0 4 R AR AT R 2 T 1 A P, 5.724L71 b 13.0740.11 ef 5 64 d
41w 1 R W VE R ALE] AR —FE P, 3.1540. 45 be 9.9840. 51gh 317 g
2.3.2 MAMEEBFEE WMRERGFEK HE Li 5.73%1. 14 a 4.27£0.06 3.26 ¢
m’uﬁﬁﬁmlﬂmrﬁgﬁt %Xj‘m 5 g,:,’;&uf)gl_qj L, 2.1940. 68 be 9.544+0.11 h 3.67 d
/\E%?‘ ﬁﬁ%‘ﬂ E5l]n B%ALIE Zg‘(ﬂ 9[\ H'{‘ Ls 3.7240.11 b 15.05+0. 288 de 4.08 a
e /\Et A 1.6240.11 ¢ 6.1240.06 i 3.44 f
ﬁEPBﬁ Zn’ Fﬁ”‘*ﬁﬁ()\’ﬁ(ﬂ’]i‘ﬂﬂﬁﬁtﬂﬂ,xlﬂﬁ‘z Zs 1.7940.34 ¢ 16.85+1.02 cd 3.56 ¢
JE R AR s ELTE SR — WRBE it (Cs Ab 31D F1 55 = R BT it Z 1.7040.23 ¢ 20.67£1.31b 4.04 2
(Z,.C, "B B 5 Zn®t 80 55 T B8 X G 6.130.34 a 18.664-2. 33 be 3.92 b
,\\ajﬁ;ﬁéu&IE (/1 iﬁ mij( Z‘F/)LXT E%i j][]T‘ Cs 2.9140.11 be 12.07£0.4 cfg 3.75 ¢
16, 1% [ 0F B Cut & BE B 2SO, 1 i vk 5 Cs 3.1540.23 be  11.6740.51 Igh 3.45 1
®2 SEBRTIBELRLETHREARFOHEL
Table 2 The influence of carbonoxide metabolites spraying with micronutrient and amino acids
JGEL CIRGRER B E By
Treatment Soluble sugar/(mg + g~ ') Reducing sugar/(mg -+ g~ ') Total nitrogen/ % Starch/(mg « g~ 1)
CK 20.357+0.06 15.77+0.03 i 1.77 ¢ 4.46+0.09 ¢
Py 20.637+0.37] 12.86+0.06 j 1.77 ¢ 4,012£0. 05 de
P, 21.51+£0.04 h 23.41+£0.12 b 1.91 be 5.561+0.25 a
Py 25.3340.05d 20.1540.07 h 1.86 ¢ 3.840.12 def
L, 28.30+0.09 b 20.34+0.02 g 1.92 be 4.497+0.19 ¢
L, 22.60+0.18 g 21.53740.07 e 1. 97 be 3.68+0.12 f
Ls 23.87+0.08 f 22.1040.03 d 1.84 ¢ 5.47+0.01 a
7\ 21.6140.1h 6.14+0.03 m 1.88 ¢ 5.46+0.27 a
7 20.427+0.02 i 8.88+0.03 1 2.03 b 5.05+0.37 b
Zs 19.98+0.06 k 11.20+0.08 k 3.22 a 4,037+0.03d
C 30.2140.08 a 20.8+0.08 f 1.79 ¢ 4,497+0.42 ¢
C, 27.38£0.37 ¢ 22.36+0.19 ¢ 1.81 ¢ 4.437+0.03 ¢
Cs 24.7540.14 e 23.5940.05 a 2.17 b 3.714£0. 25 ef
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Table 4 Effects of micronutrient on Cu,Zn and Fe of flower and leaf

M f Leaf/(mge g™ 1)

5 Flower/(mg+ g ')

isel

Treatment Zn Fe Cu )
Zn Fe Cu
1 Il Il 1 Il 1 I I

CK 1.88 b 1.53 ab 1.28 ¢ 19.69bc  19.9d 9.11 e 0.91b  0.89c¢d 1.00 ab 1.24 b 17.10 a 1.82 a
VA 1.83 b 1.59 a 1.53b  22.82b 28.29b 12.31¢ 0.77d  0.89bc 1.04a 1.07 ¢ 10.32 e 1.44 b
Zy 1.65 ¢ 1.54 ab 1.05d 15.70 ¢ 29.27b 11.64d 0.81 ¢ 0.79 d 0.93 ¢ 1.10 ¢ 10.05 e 1.38 ¢
Zs 1.17d 1.14 ¢ 1.28 ¢ 17.48 be  24.28 ¢ 7.36 1 0.70d  0.70 e 0.71d 1.15 ¢ 15.17b  1.30 cd
G 1.18d 1.01d 1.87 a 18.46 be 18.09e 19.32a 1.0l a 0.83d 0.95b 1.12 ¢ 12.49 ¢ 1.27 de
Cs 1.15d 1.01d 0.61f 58.53 a 19.68d 15.61 b 1.02 a 0.94 b 0.83 ¢ 1.80 a 11.37d  1.16e¢
Cs 1.95 a 1.45 b 0.87 e 17. 24 be 33.96a 12.46 ¢ 0.88bc  1.24a 0.85 ¢ 1.13 ¢ 8.03 f 0.81f

BEW 2 ) K &R, Cu® F B ZnSO, , CuSO, ¥k B
14 T e R R . L BR S 30 mg/L ) Cu-
SO, AMgE BT Zn™ AN, e 3 4 K
TR HRRARAE T Y Zn® [ Cu®" JFe' & i,

31 ®

3.1 WELE SERMESRELEKEBENEN
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R HT B E Ak A 2ot 5 Cut AR
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SEI AL 5 i I Ak B I o R R A TR B
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22 d MBS E ab BT B 82%
86 %01 AR A A% (100 mg/kg) A #8570 & 4 v
GEE AR A A (=500 mg/kg) B AL BTN F
MR R ARG B AR I T i 5 RV
) Zn*" 5 Co® g R M T H,EE AN
ARER Zn™" 5 Cu™ ik sk e A1 K E 21
HET R B XSS ESMES b
MOBIEFE 2458 ML, L Ab B 8 mT Bl s AR, 5
HoAh AT ML 45 A5 0 DT 52 e B0 oK A6 & 90 1 &
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YNEE el RN Dl ob A B TRy IR ¥ U= N
AR R R S % B TR ROK P R Bt Zn 4 Bl
F/ANESE AT IE S A R T E S ARSI 25 R
L5 AT B8 S PRI A 1) A BEATL TR AS TR AH G
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