dE R KRR 2015,2003) :90-99 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOT:10. 11841/j. issn. 1007-4333. 2015. 03. 13

SEREREREAVIER LE FHOREEmBRMAKL

BRFEH ZFHRAT EEH xR KRER
MUHAMMAD Imtiaz' # %' &% F"
(L R A 2 A2 5 2 H R 2B AL 50 100193

2. AL sl HE DG BRI b L 5 102100)

H E AMARRAEERLSIED KA ERAEKF R RGO R, Fit LS RAR RAGELERL, A
BB MAE AEMEET 5 AAI-RIGEEIL 2 AR P FR AL FH A LF R T RARER 1A
BRGNS 2, R BT e e AR K AR, 4R A Y 0 BN B AEH At B AR b L B F IR BOK & S AR
oAb RABAE I XRES, ETATOKT @ AL R ATHMA T RAR R & 15,1 g/#k . 37 B 48 3 M bk < 049
O, JG B IR B A A A 6 BOM L R B fe A7 A B AR AT X 258.9.27.0 = 473.3 me/ M E KR @ RRRAE F S
TR AT 2~5 ;RSB RKEH ARG E2R L AF ALZE. 55K 5 127.4 cm.6. 3 mm #» 22. 6 mm, 3§ e
70 cm Koyt 8f £ £ 56.7 g, BB KRB oA R REMIEHFH 2~5 d, 38 17 d, 8L 16 2 77 B0 JF 3k & fe vt
KRR, H S EE TN 856 R A H A e 6y AL ah b, 3% 56 Rk 8 e,

EEIE W RABIH; RSSO i SR

hESES S682.1+1 XEHS 1007-4333(2015)03-0090-10 XEIRERS A

Aminoacid fertilizer improved the nutrient uptake and the
quality of cut Chrysanthemum Morifolum ‘Yuka’

OUYANG Lin', LI Chun-jie?, XIA Lu-ging', LIU Feng', ZHANG Li-li',
MUHAMMAD Imtiaz' , HONG Bo', GAO Jun-ping"”
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Yanging Service Center of Planting, Beijing 102100, China)

Abstract  This study was aimed to acquire an optimal fertilization ration for Chrysanthemum morifollum “Yuka’ and to
provide a reference for rational fertilization. The effect of different combinations of fertilizer on the quality and nutrients
uptake of Chrysanthemum morifollum “Yuka’ was studied. Five Different combinations of organic and inorganic fertilizers
were named as farmer fertilization, company fertilization, company fertilization reduction, amino acid fertilization1 and
amino acid fertilization 2. The recorded indicators included nutrition and quality of plant. The results indicated that amino
acid fertilizer improved nutrient uptake and quality of the plant. Amino acid fertilization 1 had a significant effect on the
chrysanthemum. The dry matter of cut chrysanthemum reached to 15. 1 g/plant before harvest. The uptake of nitrogen
was significantly improved at early growth stage,and the uptake of both phosphorus and potassium were significantly
accelerated at both later stage and before harvest. The contents of NPK reached to 258.9,27.0 and 473.3 mg/plant,
respectively. The amino acid fertilization 1 shortened the process of bud differentiation by about 2-5 d and improved the
comprehensive quality of harvest. Plant height, stem diameter and inflorescence diameter reached to 127.4 cm,6.3 mm

and 22.6 mm,respectively. The fresh weight of 70 cm high flower increased up to 56.7 g which is the best quality for
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export. The vase life was 17 d which prolonged by 2-5 d in other creatments, showing a slow speed of flower opening

process at early stage and fresh maintenance of the leaves and blooms. It can be thus recommended to use the

combined base fertilizer and top dressing of inorganic compound fertilizer with amino acid fertilizer.

Key words cut chrysanthemum; amino acid fertilizer; nutrient uptake; quality
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Table 1 Cumulative dosage of fertilizer application and nutrients content supplied kg/hm?
SLHE Base fertilizer BB Top dressing
it A Ak A E s Te ML A T SR 0t T ST ATHLIE
Treatment Granular complex Inorganic compound Amino acid soluble
fertilizer fertilizer (N+P,0; +K,0) fertilizer

Control CASjifi At 0 0 0
FFCR P8 #D 0 300300300 0
CF1(4ill ) 3000 75+75+75 0
CF2 (il #L v 1) 1500 30430430 0
AFTCRE IR A D 1500 30+30-+30 540
AF2(Z LR A2 2) 0 30430430 540

FE - HP A HUBORLIE Cely AL SRR BT & IR W AE 7)) DL & 1 =45 20, MR 4 =18 06 s ML A HE A AR FI 4 1 25 BB BFCel DL 6591 36
AT CABEE 19+ 19 2 19) A7 6 R R JC R 5 S AR K 7 BT R C° AR 25987 R R K 8 BUIERE b 8 M A 25 AT PR
AP R R =>100 g/L,Cu+Fe+Mn+Zn+B=>20 g/L,N+P,Os + K, O=12% , WL & =>20% .

Note:In the granular complex fertilizer: Content of organic matter =>45% , total content of nutrient >18% ; the inorganic compound

fertilizer is poly-feed No. 1,it contains equal NPK content of 19% ; Amino acid fertilizer; Content of amino acid =100 g/L,Cu+Fe+

Mn~+Zn+B>=20 g/L N+P,0O5; +K,0=12% ,content of organic matter==20%.
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Fig. 1 Process of flower-bud differentiation of
]

single-flower cut chrysanthemum!"
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Fig. 2 Flower opening level of cut chrysanthemum"?”
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Fig.3 Scoring criteria of leaf fresh-keeping situation
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Fig. 4 Comparison of above ground dry matter production under different fertilization treatments
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Table 2 Comparison of accumulation of plant nutrition under different fertilization treatments mg/ Bk
FEAE A I E] /d RN NP A1 K &&=
Days after NPK in plant tissues at different timing after planting
transplanting Control FF CF2 AF1 AF2

50 N
P

K

100 N
P

K

142.34+32.8d 189.8420.8 dc 280.1+26.1 ab 232.2425.5 bc 303.9+34.6a 282.2:+£19.8 ab
11.1+2.6 b 12.8+1.2 b 20.0£2.7 a 17.24+1.2 a 20.3+t1.3 a 19.84+1.7 a

209.4417.8 ¢ 283.0+34.5b 421.5+33.6a 372.6E£36.5a 425.7432.6a 417.6429.2a
173.3+26.1 b 242.0£25.6a 230.1+19.8a 264.54+30.4a 258.9+31.0a 231.6£33.3a
15.843.4 ¢ 21.5+2.7Db 23.0£2.6 ab 26.2+t1.8a 27.0f1.1a 23.841.5 ab

302.9450.8 ¢ 384.3+44.5 bc 439.5444.1 ab 459.9+31.4 ab 473.3447.3 a 442.9446.1 ab

R B PR RVNG PR ROR 2 5 B35 (P<<0. 05)

Note:Data in the same line with different small letter superscripts mean significantly different (P<Z0.05).
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127.4 cm, 2543k 6. 3 mm, M H %0k 49, 16 F %
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Table 3 Effect of different fertilization on the process of flower-bud differentiation  d

\ . S5 H IR b T ) AE 2 7346 52 e ]
i A 2R Time of short-day treatment Total time of bud
Treatment . o
10 14 18 29 2% differentiation

Control 0 0 2 3 5 29

FF 0 0 2 3 4 30

CF1 0 0 2 3 5 29

CF2 0 0 2 3 5 29

AF1 0 1 3 4 7 25

AF2 0 1 3 4 6 27

T B 2F oA 58 U ] B FE 188 Ry 60 90 LA 14K 2 3k B A A 80 K S8 iy B ), 0 A B 2R KB B 1 R TR
TR B 5 2, B ATE W 5 3 BT UK 54, /NAE TR L TE i) 5 5 /N AR TR BT K 31 5 6., 46 7' TB
JHTHA 5 7 46 T TR U .

NoteStage and the total days were conducted by the situation of 60% cut chrysanthemum, 0,vegetative

growth stage;1,dome-shaped stage; 2, first stage of involucre formation; 3, final stage of involucre
formation;4,first stage of floret formation;5,final stage of floret formation;6,first stage of corolla

formation;7.final stage of corolla formation.

R4 T HERR &b 2B X B M AR

Table 4 Comparison of the appearance quality under different fertilization treatments

Jiti AT 4k 3 B i/ em ZM/mm -7 % AEF HAZ/mm i F /g
Treatment Height Stem diameter Numbers of leaves Inflorescence diameter Fresh weight
Control 104.24+3.0 ¢ 4.84+0.2 ¢ 45+2.0 ¢ 19.840.9 ¢ 35.7+1.3b
FF 110.8+8.1 be 5.6+0.3b 53+1.5a 19.840.4 ¢ 41.9£1.6 be
CF1 124.5+3. 1 a 6.370.1a 52+0.7 a 20.3%0.9 be 49.3%4.9 ab
CF2 123.6+9.2 a 6.0+0.5 ab 52+1.8b 20.240.6 be 47.64+4.9 ab
AF1 127.440.9 a 6.3+0.2 a 49+0.8 a 22.6+0.6 a 56.7£5.6 a
AF2 119.745.2 ab 6.2+0.4 ab 50+1.8 a 21.1+0.2 b 52.944.7 ab

B H PR R F B R P<<0. 05 KF TR M2 5 . H A 8RR 70 om 1 BEAER Y B T L 40 )F B A SR O I o Y B AR
Note: Different letters indicates significant difference with a P-value of 0. 05 under the same treatments. This fresh weight refers to the

fresh weight of 70cm heighted plant. The inflorescence diameter was calculated when harvested.

2.2.3 it H KRB AAEROR
YIAE A8 R J5 A 5 T i B SR P s 1 LR il £ {E
) TR AT s B0 PO JRHLARR o B 2R B Sy A 0 P T30 3
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D AESTF R . U)AE 45 16 A [ it 2 R R [R]
B X M T4+ KBS 5+ (R 5) . Horfr 2~5 9k
A6 AR 58 42 FF I 1, 45 Ak 38 BT FH 1 R U] 25 55 A8 B

.20 3 d35~9 YR UIE S AL B . AFL #l
AF2 fb BT MFE AR T RF 22 TR 11~12 d, t Control,
CF1 Fl FF 48 Ab 30465 7 2~4 d; 9~ 11 g FF it
FE I AR B 2% S LB AN, AF2 BE WS 4EFF 1 K
B 3 d, Control £ 9 5 FFIHE . A e Al
FERCE 11 9. JAG 75 o i K B R IUT - AFT =
AF2>CF1>FF=CF2>Control,
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Table 5 Comparison of days on the typical stages in response to
different fertilization treatments d

b AN TR FFAE X [8] T3 77 i

Flower opening period Vase life
Treatment

2~5 5~9 9~11 2~11

Control 3 8 0 11
FF 3 9 1 13
CF1 3 10 2 15
CF2 3 8 2 13
AF1 3 12 2 17
AF2 3 11 3 17

T 2 P TR, 2~5 G AR R SE R TP s 5~9 9. V)AL 35 WL B i e (3005 9 ~

V1L TP B 2k 26 T B

Note: We cut the flower to vase at the stage of 2. From stage 2-5 is the initial period of

flower opening. Stage of 5-9 is the a high ornamental value period. Stage 9-11 is the

period that,the flower began to wilt and is not preferable for ornamental use.

TE WG M AE I ET 9 d, Control A1 FF Ab B 1) £¢
o T W] T T At 4 Foit IE Ak B (BT S AN
K 6),5 9 RIFU . & B IF EA2 3 —14
JR ZUBE K BB 3 FE 5 11 K, Control [ 462 JF il i
P, AL AR IR B e KM 54. 6 mm, fE55 13 K B,
FF #1 CF2 (A7 HAR A B & K. Z e F iR i 2
EfES 15 X B, CFL iA 8] e KIF L 63. 9 mm;
AF1 5 AF2 FNAEZ BT Al R . FE 5 17 K B4k
P EAR IR B 5 RAE 40 4 72.5 F1 70. 0 mm, & 3
DT Ho A it N AL 38, A [ i AT Acb 2S5 B0 U) 4K 4 i 4
TE T 2 B2 FR P2 B T R« CF22> AF1 > AF2>
CF1>FF>Control, i It AJ 15 , 2 3k 2 IE ) i 6% & 5%
U % A 7 390 O ik R, EL e fef A Sk A S W 8 A T
IR o A b JEC A i AT Ak P AE 4 A P (AR 5 2~5 d,

801
75 —¢ Conirol
70 —e-FF
651 —CFl

p = (2
60r - ALT
55+ —a-Al2

= 50.
g 45t
401

L7 BHAZ /mm
Inflorescence diameter

35}
30}
25% ;
o1 3 5 7 9 i1 13 15 17 19
Ftd ) /d
Time
Bs5s AEEELENEFERFRERHZI

Fig.5 Effect of fertilization treatments on

inflorescence diameter

FF

Control

PEICT 3 A BAT USRI, RIDBR SR 5. 11 A1 17 K R %4>
it AT Ak B 19 4 SR E X 3 A BT A F TR 2
5th

Weselected three typical time which are the 5" day, 11" day and

17" day after putting into vase to show the flower opening

situation under different fertilization.
B 6 7 [E e A Ab 38 Xt 9 5 FFALE B R S M
Fig. 6 Comparison of flower opening situation

under different fertilization treatments

)t R EEFREE . 7N TR it IE Ak BT 6 ) 4
B R R B RPN S (3R 6 RINEL 7). FE LI AT
5 d, £t T Ak B A i R R R 2R B0 BT L 0 Ak
EENR . M I IAE 4~5 405 5 K B,
Control (it Fr ANBELR 4 LR FEA b 3 - fif
BEVPEArM 3.9 437645 11 K, Control ZE¥ 50% LA
bt AR I AL A W B L FFL.CFL
CF2 i M b EE RN L.AFL 5
AF2 iyt BB AR e 4 5 . R L AL ZE B T
Bk 4.2 F14.1 435 17 & ,Control 5§ FF i+ 4
WAk R LM E AN E L, CFL 5 CF2 it F s
KL B EFEEMEAAFL 5 AF2 it 5 #4L
FEMREMT 40% .9 3.4 A1 3.2 45, A
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Ab 3

£ 6 AEMEELE TR ®REETEN
Table 6 Comparison of leaf fresh-keeping situation

under different fertilization treatments

it AT A %5 K ERNIPN 517 R
Treatment 5" Day 11" Day 17" Day
Control 3.9 2.1 1.2
FF 4.5 3.0 1.5
CF1 4.7 3.1 2.2
CF2 4.8 3.3 2.3
AF1 4.9 4.2 3.4
AF2 4.8 4.1 3.2

TE M B PR EE R BE SR ) 0~5 A3 EAT 748, 5 43« M H oL
gk AR S ERE G 4 40 M BEA L B 6
G REALZEE IS 3452000 ~ 4020 W i 358 s E AL
M T IR AR s 2 43 4026 ~ 6020 MR BB Ak 5 35 5
143 :6000 LA B0t Jy 3885 s i1k .

Note: There are 5 fresh-keeping conditions of leaves which are
divided into. 5: the leaves all stand upright, the color of
the leaves keep green and there are no phenomenon of
yellowing or wilting. 4. the average leaf abscission and
yellowing rates are both less than 20%. 3 : the average leaf
abscission and yellowing are both between 20 ~ 40%.
2:the average leaf abscission and yellowing rates are both
between 40% ~ 60%. 1. average leal abscission and

yellowing rates are both over 60%.

4l Control ~ FF CF1 CF2  AF1 AF2

BT 3 AN E EA R BURAESS 511 1 17 KRR A4
it B b 2 4 R RS 3 A A0 4 R B O
Weselected three typical time which are the 5 day, 11" day and
17" day after putting into vase to show the leaf fresh-keeping
situation under different fertilization.
B 7 A[E AR AR XY M 4R & B A BN
Fig. 7 Comparison of leaf fresh-keeping situation

under different fertilization
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