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Abstract ; Taking cabbage as material , the effects of microelement water soluble fertilizer on cabbage agronomic traits and yield
were studied,to provide references for the application of water soluble fertilizer in cabbage production. The results showed
that for the cabbage grown in Qixing district of Guilin city,spraying microelement water soluble fertilizer could increase its
plant height,single plant weight and yield by 8. 05%,5. 68% and 5. 50% respectively from spraying equal water,and 9. 30%,
7.19% and 6. 81% respectively from spraying nothing. For the cabbage grown in Qinbei district of Qinzhou city, spraying
microelement water soluble fertilizer could increase its plant height, single plant weight and yield by 7.76%,5.56% and
5.14% respectively from spraying equal water,and 21. 10%5,9. 94% and 9. 87% ,respectively from spraying nothing. Owing to
increasing cabbage yield,applying microelement water soluble fertilizer could increase production value by 2 373. 75 Yuan/hm’
and 2 499. 75 Yuan/hm’ respectively compared with spraying equal water and spraying nothing in Guibei district of Guilin
city,while in Qinbei district of Qinzhou city, the production value was increased by 2 400. 75 Yuan/hm’® and 4 151. 25
Yuan/hm? , respectively. Spraying microelement water soluble fertilizer could significantly increase plant height and single
plant weight, further promote the yield and production value of cabbage.
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Table 1 Effect of different water and fertilization treatments on morphology quality of lily cut flowers
TR K P AEEE AR M ey % T AR it Pl
K level Combination of N and K Irrigation level Plant height/cm Stem diameter /cm  Flower diameter /cm Leaf area /cm? Leaf number  Flowering period/d
W1 70. 64=40. 24n 0. 70+0. 04a 15. 640. 18h 8.1+0. 09g 9240. 8d 12. 0c
NKs W 69. 7940. 24p 0.57+0.03 14. 97£0. 31j 6. 7+0. 11j 110+0. 7a 12. 0c
w1 81. 1340. 21c 0. 68=+0. 04ab 14. 240. 12k 11.740. 11a 10040. 5¢ 13.7a
Ke NEe W 81. 26+0. 21b 0. 66+0. 04bcd 16.240. 31a 9.474+0. 14d 10140. 31c 12. 0c
NK W1 71.55+0. 221 0. 67+0. 07abc 15. 640. 23h 10+0. 12bc 110+0. 7a 12. 5b
W 78.774+0. 28d 0. 62+0. 09e 15. 9+0. 24c 8. 710. 16e 11140. 9a 11. 5d
W1 71.07+0. 23m 0. 62+0. 0de 15.640. 27h 8.4-+0. 06f 10140. 8¢ 12. 0c
NEs W 73. 3740. 23i 0. 62+0. 07e 15.840. 21e 6. 3+0. 19k 1124+0. 9a 11.5d
Ko NKs w1 78.7640. 27d 0. 64+0. 06cde 15.86+0. 21d 9. 740. 22¢ 92+0. 6d 12. 4b
We 76. 64+0. 25f 0. 68=+0. 05ab 16. 110. 37b 10. 340.17b 10240. 7be 11. Oe
NK; w1 70. 28=+0. 240 0.614+0.07e 15. 740. 26g 8.0+0. 22¢g 76+0.7g 11. 3d
W 72.0740. 26k 0. 6340. 06de 15. 140. 32i 6. 710. 12j 91+0. 3d 10. 5f
w1 73.1140. 19j 0. 67+0. 07abc 15. 94-0. 25¢ 9. 8+0. 24c 8040. 5f 12. 6b
NEs W 75.674+0. 23h 0. 68=+0. 02ab 15. 840. 34e 7.2+0. 181 105+0. 4b 10. 5¢
K NKs w1 82.44+0. 21a 0. 69+0. 04ab 15. 8+0. 21e 10. 240. 20b 81+0. 8f 10. 5f
We 77.56=40. 24e 0. 66=+0. 09bed 15.94-0. 39¢ 8. 8+0. 12¢ 9440. 4d 10. 3f
NK; w1 76.00+0. 21g 0.614+0.07e 15. 91+0. 25b 7.6+0.11h 86+0. 3e 10. 0g
We 71.56 +0. 231 0. 67=0. 09abc 15. 76 +0. 311 7.6+0. 15h 10040. 4c 10. 5¢
1B EMEHR K (P {4) Significance test (P value)
A K K level (K) <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
A4#PELA Combination of N and K (NK) <C0.001 <20. 001 <C0.001 <20. 001 <<0. 001 <<0. 001
W 7KK Trrigation level(W) <0. 001 0. 024 <0. 001 <0. 001 <0. 001 <0. 001
KXNK <0. 001 0.014 <0. 001 <C0. 001 <0. 001 <0. 001
KXW <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 0. 008
NKXW <0. 001 <C0. 001 <0. 001 <C0. 001 <0. 001 <0. 001
KXNKXW <0. 001 <C0. 001 <0. 001 <C0. 001 <0. 001 <0. 001

TR BUE I R P8 AR R , R RNG FAER R 2 Bk B B 257K F (P<0. 05) K1, Kz A1 Kz 43101% K. K A K, 3 FOR [l 4 K Br BERE 4 R & (NKD 2 NKi (Rif
BIREA 1/2 N+1/2 K il 1/2 NS A 1/2 K, NKo Bt 1/2 N A 1/2 KJE#A 1/2 N+1/2 K, NKs (R A 1/2 N #iiEA 1/2 N+1/2 KUa#
HEA 1/2 K, Wi B 5, BN 48 A /K B 44 i 42 A R K B 9 5096 ~60%0 , W o TE 4 WK , BB F 408 A /K B 4% ) 72 L ) R K R %) 60%6~70%0 ., AT &[],

Note: Values are average value + standard error, different letters mean significant difference at P<C0.05 level. K1, Kz and K3 are low K, middle K and high K respectively.
3 combinations of applied N and K (NK) at different growth stages,i. e. (NK1) applied 1/2 N and 1/2 K at the early stage,1/2 N at the middle stage and 1/2K at the later stage; (NK2)
applied 1/2 N at the early stage,1/2 K at the middle stage,1/2 N and 1/2 K at the later stage; (NK3) applied 1/2 N at the early stage,1/2 N and 1/2 K at the middle stage,1/2 K at
the later stage, W1 indicates slight drought (50% ~60% of field capacity after bud appearing period) and Wy indicates normal irrigation level (70%~80% of field capacity after bud ap-
pearing period). The same symbols were used for other tables.

x®2 REKELEN B FRENFiEHSENRM
Table 2 Effect of different water and fertilization treatments on petal starch content of lily cut flowers %
TR K P AMEE KK FAHR FFSE 3 d FIEE 6 d
K level Combination of N and K Irrigation level Flowering day 3 d after flowering 6 d after flowering
Wi 0. 3740. 12de 0. 28+0. 15¢d 0. 1340. 14defg
NKs W, 0. 40+0. 0dcd 0. 3040. 02bcd 0. 154+0. 03de
A4 0.57+0. 14a 0.44+0. 14a 0.39+0. 11a
K NK; W 0.56+0. 21a 0. 4340. 06a 0. 3940. 08a
NK; W1 0. 397£0. 11cde 0. 29+0. 13bed 0.24+0. 12¢
W, 0.41+0. 03c 0. 2740. 09d 0. 2340. 05¢cd
Wi 0.36+0.17e 0. 30+0. 08bcd 0. 20+0. 09d
NKy W, 0. 37£0. 02de 0. 29+0. 02bed 0. 16+0. 06d
Ky NK; Wi 0. 54+0. 12ab 0.43+0. 11a 0. 3740. 11ab
W, 0.52+0. 09b 0.414+0. 12a 0. 35+0. 06b
NK1 Wi 0. 3140. 16f 0. 22+0. 14e 0.14+0. 11def
W 0. 3240. 08f 0.22+0.01le 0. 12+0. Odefgh
K, W 0. 2440, 14g 0.1540. 13fg 0.1240. 12efgh
W 0. 29-0. 05f 0.18+0. 07f 0. 11+0. 05fgh
K NK» Wi 0. 36+0. 09e 0. 31%+0. 12bc 0.22740.17cd
W, 0. 40+0. 07cd 0.32+0. 12b 0.21740. 13cd
NK; W1 0.22+0. 14g 0.1140. 05h 0. 10£0. 03gh
W 0.2520. 0lg 0. 1320. 06gh 0.09=0. 11h
B E M 56 (P {8) Significance test (P value)
WK K level (KD <0. 001 <0.001 <0. 001
A# L4 Combination of N and K (NK) <0. 001 <0. 001 <0. 001
W 7KK Trrigation level(W) 0. 002 0. 707 0.074
KXNK <0. 001 0. 005 <0. 001
KXW 0.014 0. 088 0. 108
NKXW 0.137 0. 352 0. 980
KXNKXW 0. 695 0. 679 0. 698
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2.3 RRIZKABACEEST A ATV T A R A R R

H% 3 AT, HEACOK T it K 7K X P K KX
1 6 d BRI F AR BRI 52, %)
YR AFIE 3 d AIEPENE & 25 mAk 8 2 (P<<0.01),
Jiti K 7K NK B4 it K K XNK FLA  NK FA X
HEKAKE i K K X NK A X 8K K78 24
KFFAESE 3 d Al 6 d 88k A A AT s M b & R R 1y
@& (P<<0.01), AH[F NK B A F#EKKET, F 1
YRE KAAEF AR P rEEEsERS. P K
IR Z AR K AR AR, SIS KA L, & b 3T
e 3 dfEB i Al E MR & B A BT n, A AES 6 d
NP, FFAESG 6 d SIS RA L, 8 h T s
VS ER K AR, R 19. 6%, kb K, 55

/> 49. 0% K K Ab RIS/ 76. 4%, Ui B & 4 AL A BY
FEHAMEW AT S BN B R B
WaRS . FHRSFARAE T, PB4 K NK, A3 H & 188k
AT TSR A B, AR NK, 40, B ik 2 NK, &b
H, FRE, S5FFHYRAL, O EE 3 d A+
ATV A B BTN, P E)E 6 d GRGEER. FFiE
Ja 6 d 5YRAMLL, S &M T NK, JNK, NK,; 4353
S/ 31.0%.19. 6% .28. 0% , i 7 H {4 4514 F NK,
SEFET ISR S B RAK . ULBAZER R K &4 NK, 4
HATFEAWHE R Pl A S RN BB S
T VS N B B R AR TR 250 T NK, AL FE IR F
FHESE AT S M A . K 23 A B JF 7 3 8] & & 1B 4
F AT YA YRR A B RS A B B L

x3 AEIKEAEXNIER AEE R AIEEESENR I
Table 3 Effect of different water and fertilization treatments on petal soluble sugar content of lily cut flowers %
R K REPE KK FAHR FFiE)E 3 d FFIESE 6 d
K level Combination of N and K Irrigation level Flowering day 3 d after flowering 6 d after flowering
Wi 2.2140.13b 2.6140. 15¢ 1. 5940. 13¢
NKs W, 2.13740. 06cd 2.5340.09d 1.5440. 1lcd
Wi 2.2140.12b 2.71%+0.17b 1.7240.11b
Ks NKz
W, 2.30740. 05a 2.8+0. 06a 1.854+0.12 a
NK; Wi 2.19740. 11bc 2.5140.09d 1.5240. 09d
W, 2.16=40. 03bc 2.43740. Odef 1. 4940. 09d
Wi 2.1940. 14bc 2.48+0. 12de 1. 0140. 15
NKs W, 2.09740. 03de 2.5040.11d 1. 0340. 14f
Ko NK» W1 1. 8940. 15gh 2.0540.17j 0. 98+0. 14fg
W, 2.1440. 07bed 2.39740. 12f 1. 09740. 0de
NK Wi 2.05740. 17ef 2.2140. 11gh 1. 02+0. 14
W, 2.0140. 08f 2.26+0.11g 0. 89+0. 09h
Wi 1.92+0. 11g 1. 9440. 18k 0.96+0. 17¢g
NKs W, 1. 85+0. 09i 1. 9640. 05k 0. 83+0. 051
Wi 1. 9940. 09f 2.20740. 11hi 0. 42+0. 081
Ki NKz .
W 1.9140. 11gh 2.1540. 13i 0. 45+0. 10k
NK W1 1. 144+0. 12j 1.5940. 110 0. 49+0. 09jk
W 1. 7940. 08i 1. 83+0. 081 0. 52+0. 09j
1B EMER K (P {4) Significance test (P value)
M4 K E K level (K) <0.001 <0. 001 <0. 001
A4PELE Combination of N and K (NK) <0. 001 <0. 001 <0. 001
HE 7K /K Trrigation level(W) <0. 001 <0. 001 0. 686
KXNK <0. 001 <0. 001 <0. 001
KXW <0. 001 <0. 001 0.182
NKXW <0. 001 <0. 001 <0. 001
KXNKXW <0. 001 <0. 001 <0. 001

2.4 RFEZKAEACEEST E &AM A TR 8 A B A
M 4 FTLE H L NK Bl a X KK XSS 6 d
BAHAH A HHE B BN 8, X1 24
RKAFESE 3 d P FH _BEE BN WK EE
(P<0.01), Jifi K 7K. NK Bl & KK NK Bl d X
Jiti K 7K NK B & X BEK AT i K 7K X BEKAKFE
JtE K 7K X NK Bl A < HEAKAKEXFIE S K, B 3 d
6 dEHE R FR S R AL B3 (P<<0.0D),
HEHFEAHESAKSZGT  BAVEFELYRE K
AEFEAEHE B MDA & & — st tb R K 4B, 176
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FEAEH ], &5 A BRIE 4% o MDA & & B JF 16 K 508 fin
. FFEE 6 d SIS KA, 8 A+ MDA
S KACBEE i 84. 3%, FF K AL N 143%,{% K
AEFEIE NN 12996 X KA K B AE—ERE LB HTF
BEA RPN BN, REITEYL, 546
YITERIFFAERT NK, ABEEHE A MDA & & Lt NK, #1
NK,; 43K, YIEF e a], & Ab B AE 9 7 MDA &
Bl FFHE, L 6 d SIS KA, B &Y
T NK, NK, .NK, 43538 fin 65.8% .84.3%.79. 4%, &
RNK, BN N INERE HESERMR 7.30
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pmol/g FW, NK, Hl NK, 43 5l } 7. 56 pmol/g FW Hl
7.39 pmol/g FW. 1%ZEREZH,NK, ABEIEH] 1/2 B
512 i —EBRE LRERN _BNAE. R
K FIARAFEA KT VY KRB E T 20
i MDA & & [ IEH KB, SUIE S KA, FF
e 6 d R E TR IEF EKLOHEGIES A+

MDA & &8 43 B3 77.1%.53. 2% .51. 4% 11 79. 4%,
84.3%6.65. 8%, TEFRHIAAMET RET RAL B 15
AU, xR K&0TBETRABAF TR
FERH MDA SRR R, HEEFRMXGT. B
T R AL BRI TR AL MDA S EHRE,

F4 ARABLEMNBEVIHEHAFPR _EBEENZMN
Table 4 Effect of different water and fertilization treatments on petal MDA content of lily cut flowers pmol/g FW
TR K P AMEE KK FAHR FFAE)E 3 d FFAESE 6 d
K level Combination of N and K Irrigation level Flowering day 3 d after flowering 6 d after flowering
W1 4.02+0. 11gh 6. 9240.09d 7.1240. 08i
NKs W 4.1240. 06g 5.68+0. 05h 7.3940. 01h
W1 4.77+0. 12¢ 5.9740. 06fg 7.31%0. 14h
Ks NKe .
W 3.96-+0. 05hij 5.9240. 15g 7.30%0. 18h
NK; Wi 4.9840. 13b 5.9640. 12fg 7.54+0. 14g
W, 4.56+0. 11c 5.9840. 12f 7.56+0. 04g
Wi 3.8740. 155 5.5640. 13i 9.2540.12d
NKs W, 3. 8940. 054 5.6740.06h 9. 0140. 14ef
Wi 4.4440.21d 5.5340. 12i 8.93+0. 14f
K NKz .
W 3.68-+0. 04k 5. 5640. 08i 8.95+0. 07f
NK; W1 4.45+0.13d 5.98=40. 141 9. 8740.13b
W 4.1240. 08¢ 5.87+0.11g 9.2240.11d
Wi 4.25740. 1de 7.047+0. 12¢ 10. 23+0. 21a
NKs W, 4.32740. 12¢ 6. 5640. 20e 9.2140. 09d
K NK» A4 3.2140. 141 6.8440. 15d 10. 1940. 16a
W 3.9940. 11hi 6. 0140. 14f 9. 1240. 08de
NK; Wi 5.6410. 14a 7.56+0. 14a 10. 32+0. 13a
W 4.76+0. 09b 7.21+0. 09b 9. 6740. 05¢
B E M 56 (P {8) Significance test (P value)
A K K level (K) <0. 001 <0. 001 <0. 001
A 474 Combination of N and K (NK) <<0. 001 <<0. 001 <<0. 001
HE 7K /K Trrigation level(W) <0. 001 <0. 001 <0. 001
KXNK <C0. 001 <C0. 001 <0. 001
KXW <C0. 001 <C0. 001 <0. 001
NKXW <0. 001 <0. 001 0. 156
KXNKXW <0. 001 <0. 001 <0. 001

3 itit 54t

VAR S By MBI A K EE M
YIAE S, IR A K AR BB AR IE VI B 1IE W & B Ml
U0 & SR 3 R A A T L B AR R TR T Bk
fbA Yk B8 1 AR Ko IER UIAE R H ™ . B e
h 22 A Al R N H R A £k R 7R AR A A A o R B
HEEMHAL, WA, 7T RUE AR ) A VR K&
KB T=H) I8 5 FIFR R, 38 A F T HE KR 1IE 8 0E0, 8 D>
WP IEAES . EHER AT , A YIRS T
LM A8 RE H A BT e a & e h e &
B OB B SR, EHSEN 0.3 g K.O/kg
AL, SETAMR SR —E

AR RA A K 5 BG>8R L KOS &
PR A TR B A ENY . % & B, B A
1/2 NP 1/2 KUGBIMER 1/2 N+1/2 K 43
AU YR FRISIEAH 1/2 N B 1/2 N+
1/2 KJSHIMEA 1/2 K Fidinem 1/2 N+1/2 K P

MEF 1/2 NI 1/2 K Ab 3, 587 AP 45 R A
—2
DIERFITIE BB, VI AE 3R G W], 2R 5 WR
AN TR F AR 40 o R R A B B K AR
RERBE MK EHFEG . ZHEEA, RETE
SEFRIETE A R B 4T F 1 H Kb 3

Va2 BRI RIS A A i ShIE FE i B Y R,
FEAE AT ATV M o 8 2 S A A A P D A TR I
KYFEHERKEEERMIESFG, HEH®E
bR R AR S VI F & BT 1 &y 2 IEAHE, TR IR
4R b B e UL P R AR, B F AR R b
BERMAEEWEEREEY, REESIHIRENA,
FRAMNEREAC BRI YIESGTE , 80 T 3 S 43 IE AR 32
m T M. B RFGT, Ba e+
VERY IR M A B 2 LT R A 5, T AR B A0 ONK i
A T RAEE /U A P IEm M T & 2R
K& i H— R FEE R R KF

161

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- SRR -

F @ % 201320):157~162

I R BERE i AL =, & & 2 /0] DU R
FERE 3240 35 M F2 B, N AR BB & 3 hn ik 48 AL 4 B v
VS A B O PR T B YA
FYIMR, ZHRZET, AN TEAE TR

25 bRk Ma A 0.3 g K, O/kg + it 1/2 N,
A 1/2 KU BIMEA 1/2 N+-1/2 K fil 240368
R T AR ek AT R T B Bl
TR, NI AT DR & VIR B A B & i X 5 1 o

&% 3k
(1] #4dk. A%, B4 WELE R K0 a0 801, db o E 2, 2003
(3) :48-49.
[2] 2RI W X, 55 RIRVALBE B0 5K B B K B & D02 it
BN B REELT]. o E 3 5 Rk, 2012(3) 1 48-54.
(3] fa&Mg.faz, B, & MIE s E AL Km0, de i
25,2006 (4) :120-122.
(4] et FBINA: , SR, %5, B & RIA =B ARO]. F BRI
7,2002(4) : 38-40.
[5] #rimal, BE. mHIEMNE AR R AFKS MWL PEL
38 5 8, 2006 (6) 1 46-47.
(6] JEwEzs. By Ik P AE R B AR R HEL ] ZRUR L ,2003(4) 118,

(7] Z&EFH. HWEITEGR A A AL B R R R AT A K AR w T
VLA B ,2003,4(2) :45-55.

[8] Narendra S,Grewal K S,Singh Y P. Yeild and quality of wheat as
influenced by potassium and iron application[ J]. Annals of Agricltual Biology
Research,1992,8(3) : 231-238.

[9] Bar Tal A. The effects of nitrogen form on interactions with potassium
[I]. Optimizing Crop Nutrition,2011(29) :1-11.

[10] SEWUA. A REFBARLT]. RN FTHA,2010(4) . 71-72.

[11] BT, PRI 250, 55 L8 & SR PP AR A v B SR w4 4K Sk 4 %3 DI 26
R LT, 3677 B 22, 2000(1) :40-42.

[12] Zt, 9 A 2R, BEREA BN Bl DB ARt s [T . Jbmtil R
24,1988, 14(4) : 435.

[13] L3 AR, TR E. RUBETEF R F RN EE W EmM
S LT, A4 A B 25E R, 1988(5) 1 18-21.

[14] 0TI AR, TR E RRIRES & R LB F B w72 M
L], FE 254 ,1989,16(1) :63-67.

[15] 77,70 AR, T4, 55, TUAL B A U0 26 35 058 v & i it B Ak
FE P Y R (T ). Bl 2224, 1991, 18(1) - 94-96.

[16] A3, ZR4, BHOUR %, SR K BB 5 & U048 4= 3 A 1L
R LT 3605 B, 2007(3) :33-38.

[17] Halliwell B. Chloroplast metabliam,the structure and function of
chloroplasts in green leaves cell. Oxford[ M. Charendon Press,1981:186.

Effects of Different Fertilization and Water Treatments on
Quality of Cut Asian Yellow Lily

WEI Gui-yu,ZHOU Qiong, LI Fu-sheng
(College of Agronomy,Guangxi University, Nanning, Guangxi 530005)

Abstract ; In order to find out irrigation and fertilization management for producing cut lily with high quality,the effects of
different fertilization and water treatments on morphology quality of cut Asian yellow lily (Lilium sp. cv. Mirella) , and
contents of starch,soluble sugar and MDA contents during the period of cut-flower in vase were investigated using pot
experiment in the greenhouse. There were three applied K levels,i. e. low K (0.1 g K,O/kg soil) smiddle K (0.2 g K,O/kg
soil) and high K(0. 3 g K, O/kg soil) ;three combinations of applied N and K at different growth stages,i. e. applied 1/2N
and 1/2K at the early stage,1/2N at the middle stage and 1/2K at the later stage;applied 1/2N at the early stage,1/2K
at the middle stage,1/2N and 1/2K at the later stage;applied 1/2N at the early stage,1/2N and 1/2K at the middle
stage,1/2K at the later stage. Two irrigation levels included slight drought (50% ~60% of field capacity after bud
appearing period) and normal irrigation level (70% ~80% of field capacity after bud appearing period). The results
showed that the treatment with high K,applied 1/2N at the early stage,1/2K at the middle stage,1/2N and 1/2K at the
later stage and drought treatment (50 % ~60% of field capacity after bud appearing period) had the best effect on quality
of cut lily,and this treatment increased plant height,stem diameter, flower diameter, leaf area,leaf number, lifespan of cut
lily ,maintained higher contents of petal starch and soluble sugar contents and delayed the accumulation of petal MDA
during the period of cut flower in vase.

Key words: K fertilizer ;combination of N and Kjirrigation level ;cut lily
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