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Effects of microorganism Super ER « M| on chrysanthemum
* Yuka’ growth and nutrient utilization under
continuous cropping conditions

WANG Ke-yong', LI Chun-jie?, ZHAO Hong-wei', CHENG Qiang' ,

WEN Chao', MA Nan', ZHAO Liang-jun'"
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193;
2. Crop Production Service Center of Yanging County, Beijing 102100)

Abstract In order to explore the effects of exogenous beneficial microorganisms inoculation on chrysanthemum growth
and soil conditions under continuous cropping. We inoculated chrysanthemum ¢ Yuka’ with Super ER « Ml
microorganism,and investigated the changes of the growth and nutrient absorption of plant and the soil nutrient. The
results showed that inoculation with Super ER + MI microbial agent could promote the growth of chrysanthemum Yuka’,
but has no significant effect on plant height , stem diameter and number of leaves. Super ER « MI microbial agent
enhance the absorption of nutrients chrysanthemum ¢ Yuka’ effectively, improve the ornamental quality of cut
chrysanthemum,make inflorescence diameter increases,and increase the proportion of superior grade flowers. Super ER «
MI microorganism could reduce nitrogen accumulation in the shallow soil and improve soil environment by promoting
‘Yuka’ to absorb nitrogen in 0 —20 cm soil layer. In addition, Super ER « MI microorganism could improve the nutrient
content in 20 —40 cm soil layer,but has no effect on nitrogen and phosphorus content except potassium in 40 — 60 cm

soil layer. Inoculating the Super ER « MI microorganism without additional substrate is better method: , Aboveground
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fresh/dry weight of chrysanthemum and proportion of first-grade flowers increased significantly; the diameter of

inflorescence enlarged; And the uptake of N,P,K were improved distinctively.

Keywords chrysanthemum; continuous cropping; microorganism; soil; nutrients
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T 2013 4F 4—10 A 7EJb 5t BUTFHr 42 20 A R
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TCFEW 155~160 d, 4 H B8 2 800 h LA I, HEi 1]
1626 FP v b 0BT S 0O T 2 RS m B
A AR S 3 AR R YIRS IR
FI 2 0 VAR 58 AR A DDA 5 BT R R L D) A4E
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25 kg, UHE 2 Mo B, RUEAE 0~30 em + RN IR
A1,k 1,
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Table 1 Experimental design and arrangements
s R
Treatmengts Experimental Design
CK IEH AT AR b 3
CM TEH T AT, i i
S1 IEH AL » 1 000 % i B 1 Super ER + MI [ 5
S2 IEH A WS JE BT, 1 000 £5 7 B Super ER « MI T4 7

FEVIAE A EA AT 15 d X A7l 08 Ab 28, O 7
TG Ak BHUS 8RR BE K I AR RE AR Z R PR GIE R A A IR
JEw T 15 CL LME A MRe se > B0 . VIEAG E
J& » FEAE I 15,25 F1 35 d. X #H R 4 Ab 2 4k 5 fifi
Jil Super ER « MI G5 #EAR . Bk 2) 30~40 mL.

2013 4F 4 F 23 HIEAH A AE - 0ak B A~ b
BRI YIAES 7 000~8 000 #k .3 WH & . & A4k B
A BCE 3 m (YR A A 2 e AR R AT A
FER Iy 22X 105 m® B AR /N XL N X9 A P 2
70~80 Fk. #RKFH I 1.

44 5H 6H 7H 81
April May June July August
SH AT | 23H @t | 7—9 H AL | 29 H AL 29 5k 25 [ 3Rl
8th 23th 7—9th 29th 29th 25th
Soil treatment |Transplanting| Topping | Pruning Shading lighting Harvest
- e _ O -
Indicate lighting Shading lighting

B1 YIEHAE HERH

Fig. 1

1.2.2 BEfEkEE

25 Hb B F 3 4 B e A B O B A
HLFRE IR 2206 3 000 kg/hm® CF ML & - =45% .
MBI EE=18%,pH6. 5~7. 0, K =14%) . 4
6 28 M IS Y WIRIE 7T K 43 Z 5 B 10 d ek —
U AE 2 Ak DL AT 45 20 d i 2% Al i 12 4 At
poly-feed(FE R4 N 19% . P,O; 19% . K, 0 19% .
MgO 1265 F1 1% IR % AL 5346 (75 D J5 5§ 20 d
WG 2% 0y W B AR 1 M poly-feed ( 3 ZE A 43 N
15%.P,0; 30% K, O 15% MgO 1% 45) . & ¥ it A
BIORIE LR 58 4 500 A . NLP,O; K, O

Planting Calendar for Cut Chrysanthemum °Yuka’

it B 43 B R 90 .75 .75 kg/hm?, TEHLALIE 4 5
YR K it FH S o B AE R O SR LB — IR GA, i
2 dBE R GA B/ 2 dE6ET 2 8 At E —
Ji 3B it

25 Ab BRI 7K 43 B Al H FUAS B . R
77— FE VIR 48 R B T 75 7K I 5 e B A AT S e
— KB IK S ATE ZE A G DAAN B 3R A K R R
HEOK N 450 m® /hm® s B 27 046 Z HT Y 8 SR AR KB
5B 5~T7 d B 1 OK L, BIRIEK SRS 45 m® /hm’;
AR ZE LG - B K B HI7E 22.5 m®/hm?®,
MHEAAEZF oA IS 2 R R #E7K 112.5 m® /hm?
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F2 0B EYEF RE HOSRIRE

Table 2 Grading standard of cut chrysanthemum *Yuka’ for exporting g
i 2 — R Ik —9idk =4k @i A
Grade First grade Second grade Third grade Fourth grade Fifthgrade
P 1 =50 40~50 35~39 32~34 <32
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Fig. 2 Effects of microorganism Super ER ¢« MI on aboveground biomass of cut chrysanthemum

R3 HMEWEF Super ER - MI Xk S M F HAZ W
Table 3 The height,stem diameter and leaves number changes of plants under different

microorganism Super ER « MI experimental treatments

16 2F 316 9 -
[ieg L] B KW i . Pe: ]
Flower bud differentiation
Seedling stage Vegetative growth stage Harvest stage
stage
Ak B
. o E S iV . ES i VA N ZH/ MR/ o ZH/ MR
Treatment piig/ bkwa/ bRes/ bkia/
mm 153 mm A mm A mm R
cm cm cm cm
Stem Leaves Stem Leaves Stem Leaves Stem  Leaves
Height Height Height Height
diameter number diameter number diameter number diameter number
CK 28.8a 4.6 a 13.3a 78.8a 5.0a 33.2a 90.1la 5.2a 40.2a 107.3a 6.0a 51.8a
CM 24.3b 4.3a 12.1b 72.5a 4.6b 3l.1a 83.2a 5.1a 38.1a 99.4b 6.4a 51.3a
S1 25.5b 4.3 a 12.8ab 76.1a 4.9a 32.8a 85.5a 5.2a 40.1a 102.9ab 6.2a 5l.4a
S2 24.5b 4.5a 12.4b 71.5a 4.7ab 31.9a 8l.6a 5.2a 39.0a 100.1ab 6.4a 51.6a

T AN (R AL )R 25 55 3 00 A R T BUE S AN RN T B e A B ) 25 1 35 MK 7 0. 05(LSD i) . R [F .
Note: Analysis the significant differences among different treatments. Values in the table followed by different small letters are significant at

0. 05 (LSD test). The same bellow.

2.2 MUE BRI 2L5r
DIAESG 03 AT B A 2 1 AL 3 AR I/ L V4 2107 ab

BT TR B ] Super ER « MI B 5 BB 45 4L 2058, ab

16 B AR /mm
Flower diameter

PETEIEAE S T A4 o T AR S5 T U AE %8 200}
HIAE e AR K (K 3), CKLCM,S1 1 S2 4b B 19.5¢
EF A% 19.9 .20.3 .20.5 F 20. 7 mm., " ool
BACFRYIAE 4 6 AR, CK<<CM<C <<S2<CSl1, H: 18.5 (
W S2 AbFRAAE Y AR (20. 7 mm) 3K B (B 2), AbT Treatments

A 2% b B CK —Z 48 f1 9% 4k
‘ L.VEOT#FF Ak 3 AT %;&ﬂcttiﬁ B3 #MAEMER Super ER - MI X755 B2 M50
fy 28. 84%, M 422 Fp Super ER « MI Tx 5 1 b 2 Fig.3 The effects of microorganism Super ER « MI on
(ST 1 S2 Ab 38D By PIAE 7= i th e v — 4B 1 2 flower diameter
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AT & FL TR (45. 86 % A1 46. 62%) B 3 & TR Hifth
AbEE, o ST 4P — 2 AE L T 20. 72% ., i B T
4 A FE, e Ah . b FE CM L ST Fil S2 (1) T AL Fr

di F A W 0 D, A B 24, 94% .19, 65% FlI
24, 71% ik T CK 43R, Hodr S1 4 PRI R i B
EXEEDN

= —YE = GE = ZYHE VUL AL Tk
First-grade Second—grade Third-grade Fourth—grade Fifth—grade
100
24.94%a 19.65%D 24.71%a
80F 39.38%a
E 13.12%a
= 12.74% a 11.06% a
N
:4_ = 60F
‘1?:( g 13.27%a
HE
e 40
=2
= 20.48% b
20 19.01% ¢
9.83% ¢

CK

CM
KbFH Treatments

S1 S2

AN T Ak L) AR ) 28 530 B ot 4 2 SR P 20 AT S 2 MK 0. 05(LSD )

Analysis the significant differencesamong different treatments for the same level of

trade, the significance level is 0. 05 (LSD test).

& 4

MEWEF Super ER - MI XI5 HA XN

Fig. 4 The effects of microorganism Super ER « MI on cut flower commodity grade

2.3 XFHSRKA M
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TEAG AR ZURE R P WU . ARSI B FRAE K,
AbFE S1.S2,CK Al CM (1 78 8 1 WM b AR A 2 11
25, AL EE CM Z AR A Wz i 5t /> 7 CKL ST Al
S2, AEEEAMALI, AL B S2 A4 AR I B AR T
il A Ab R, Kb B CK ol W S S A T Ab RS2 X

PR W D . RO A HE S1,S2 . CM i #E B
i1 U B I L T AL B CKL R A 7
HEAESFAFT fd A Super ER « MI 3 5] L KBS in &
% 5 I3 B 0% 2 2F D) 4K 2 16 25 43 Ak S 6 0Bl 41 1 T
W, Horp b B ST 7E ZURNER W i b I S L T AR S2
N CM., 22 B AN i 35 5 B 6% B8 47 %% #% Super ER -
M F&] 71 %0 A e 5% 43 W A1 2 A T (3R 3)

x3 TRELEERM EHFSREE

Table 3 The contents of above ground plant nutrient uptake of each treatment kg/hm?*
e B AR AEZF 53 AL e W9
Treatment Vegetative growth stage Flower bud differentiation stage Harvest stage
N P K N P K N P K

CK 10.6 a 6.3 a 101.6 a 13.5 a 8.5b 124.8 ab 19.0 ¢ 12.6 b 159.7 ¢
CM 9.0 b 5.8 a 83.5 ¢ 13.6 a 9.6 a 121.1 ab 23.4b 16.3 a 197.0 b
S1 10. 3 ab 6.5 a 95.4 be 14.1 a 9.1 ab 135.7 a 27.2 a 17.4 a 236.1 a
S2 9.5 ab 6.2 a 87.7 ab 12.3 b 8.6 ab 115.1 b 23.5b 15.2 a 180.7 b

2.4 MEELEFSRRENIT

0~20 cm = JZ v, & F7 A KM il T w50 O 48
T LB Ab PRS2 B T AL Ak R AR B T
FoAb A% Ak B L BE 2 A R SE R RO Ak 31 CK By 0

BUAE 4 xt SRR 1 25 5 T M Ab 21, 3% 3 P Al Bk A
W 4 %4 . % B Super ER « MI B 57 B8 fi2 {48
P s 2 E g AT R > R A R B
R, RS, B CM F S2 - 35 b A &% W 44
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AbFE CM A S2 A i 2R i 2 Ik T CK Fn ST,
177 [7i) B 09 R 7 Ak B 8 TR A R (3R 3) SRk A B 2
SOATRE R TINA T S § 8 A A Y
e B B R T . B UL R UL kb B ST
MS2 WA AN BRERA R EER HEY
W3S T CM, 38 38 A4 KT, 45 Ak 31 3 280 40 48 X6f

FPR B K 25 55 4K 28 0 A0 0 AR W) Ak B
ST B RO 4 o SR AR 4 0 3 e T A A 4 L R
Bl ] Super ER « MI B I 75 £ 28 7010 J5 RE 62 £ 55
SRR R SRUOY . A B CM RS2 AL
B gk SRR R E AR T AL B CKL e 3 [R] I Ak
HCM i1 S2 #pm it % 7 CKL AT fE i T 2
AR Ak BT R R A O O 2 AR T L s R AT
RERGR D,

R4 XEERKHPFRLIENENER BRHH EXRATREREE

Table 4 Variation of the cumulative amount of mineral nitrogen ,available phosphorus,

available potassium of each treatment in different solums durin g the critical growth stage kg/hm?*
T ERE B AR i gia ] R My
YRR/ Growth stage Vegetative growth stage Flower bud differentiation stage Harvest stage
e THA  AREE HEE TR AR B THLA ARaE HAH
Soil o Mineral  Available Available Mineral Available Available Mineral Available Available
layer  Treaments P K N P K N P K
CK 88.5 b 685.3a 1345.5ab 111.0 b 687.2a 1125.5b 165 a 557.5ab 1331.8b
020 CM 99.2 b 523.6 b 1115.2ab 112.6 b 502.2c 1108.3b 148.7b 476.4 bc 1072.1c¢
S1 82.9 b 697.9a 1484.6 a 99.6 b 719.2a 1463.8a 132.5¢ 666.2a 1455.9a
S2 132.8 a 525.4 b 1254.3ab 177.3a 561.8b 1234.3b 143.1bc 620.1a 1127.7c
CK 82.2 a 140.1 ¢ 513.5 b 27.4 ¢ 122.6b 551.7b  96.2 bc 210.8Db 537.1c
90— 10 CM 55.6 a 184. 7bc 898.3 a 34.4 b 114.9 b 586.7 b 93.5 ¢ 245.6 ab 734.5 b
S1 66.1 a 307 a 978.5 a 32.6 bc 190.2 a 992.1a 118.6a 290.3a 1376.8a
S2 75.6 a 233.7b  840.8 a 62.4a 215.2 a 837.9a 113.7 ab 275.8 a 815.8 b
CK 109.0 a 103.3 a 660 a 55.5 a 34.2 a 469 b 98.3 a 98.3 a 251.65 b
10— 60 CM 80.1 a 72.4 a 630.9 a 40.2 b 32 a 434.7 b 63.2a 106.5a 320.41 b
S1 99.0 a 99.4 a 631.7 a 45.8 b 55.8 a 782 a 99.3 a 91.3 a 636.21 a
S2 91.8 a 109.7 a 664.9 a 53.2 a 38.2 a 599.4b 83.9a 98.6 a 509.92 a

20~40 cm + 29, 40 H S1 A1 S2 BRAEE IR
KW A S CK fl CM 2 50K i & 5k, Ay g
POAL B SR oy da i R E Y W T CK, &
Super ER « MI FFIGEME L H 20~40 cm + 4 35
EEGED,

40~60 cm £ JZ . 4bF CK ., S1 #l S2 745 i}
WTCHLE A e it R EIRA B EN2ER.
2] Super ER « MI B #| X% 40~60 cm + )2 & Mk
EE RS . A R R R e R ELRCR B
HHY 2 S R WA A AR 2R K ET B, i Super
ER « MI B 7 535 %5 fn 58 ot 2k 21+ S X 40~60 cm

TR AL . AR AL ZE o AL R SR IO b3 ST
I S2 1) 3 5 4R 4 6 B2 R A 85 0 K LT SR I
100 2 = T H A £ kb 38, R W] Super ER « MI 3 5
16 3% — I I RE % B 5 4R 5 40~60 em + 2 4 & &
(F D,
3 3 18

e AE v B A W I RUR A g i A
Y REVE A AR KR IASTR] s 7 A% 90 BT, Jak e I i
BRFEORE L R PR Y VR R LA
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