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W s H #3:2015—06—10

NXEFRIRFE A  XE4S:1001—0009(2015)20—0041—06

H AR AR TE 240 ke/hm® 726 BA B 18K
SERERUT B 55 5 B, S PR ROR B B, 4 AR
&R 72 kg/hm® B, RA R R KB 5 RS, 5
PSR & 300 kg/hm’ it A BIFH RS MHEY . &
ZHEVMERE, TELFERRK K &L, 2 NK
1 43 £, P EMEAL N T E K ARRMEA . AT A B A
3 A AT AR R 2 4800 7™ &, T EL X A B
M, FEF AR AT R — R R R R R 2, B R A
B0 A =2 T 6 il P ) 3 U AR 2D , 45 531 R 4
FHEACHEIE AN 22 L, R I BE o %) 3 AR AR R ER
Fr-g 5 A 00 & R [BHE S5, U R R
PR RS B PR ALt AT SR AL PRI R IR
1 #REFE
L1 E5ephel

P S A R “TEPE AR 36 R VE Y A
(Jersey Asparagus Farms,Inc) 4=, 2012 4E 3 A ¥R =E
FEH R S A T R SRR, KM - o Y
FIGATHE 1.5 m, #RkEE 30 cm, 2012 4R IEH B, A RUK,
2013 SEHFIF RIS 5 BRI

2014 45 FF Je 1 ifh 0 40 A3 568 , i AL T ) A
THERGTE, TBERWT . pHEN 8.76, T3
310 1S/ em, HALA 2R OB A B & & 4

41

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


http://www.fineprint.cn

- ZHEEE -

wF @ ¥ 201520):41~46

873.268.282 mg/kg, BHLREE R 1.64%.,
1.2 RHEHk

RIS TE H B AR R 2B B8 S AL AP AR 38617
SRA34I4ARIS r RAG B (R D, E N.K 2 MH
Fo4 MR KT ORI 0 8 AHEAR, 7K 2 Rm 2
W AL B RUE , K 12K 2 —2f, 0K F 3 &K
T2/ L5, LR R, 3t 9 MEHEAE S, B
b3 3 RE R 3L 27 N/NX L /NXHEE 6 m , /NX e 4
FEHLHES , 45 Ak B2 8] B 5 AL S0 G 48 PR — 30, AbEE 40
T AEBA R E (5 N 46. 4%0) BB (& K, O 52%0) o
BERRSS (& P, Os18%0) , ELAAJifi AEL 46 b o 52 A S ARt A Bl
AE 5 000 kg, 8 AR 250 kg/hm® 4i N, 300 kg/hm® K,O
1 72 kg/hm’ P, Os , HoH B HE i B AL ZE H 2 — IR /X
FEA  HARE B IR ST 3 Ol FARPR .58 1 R F&HEZE
WL ARTQ A 21 H), G &F AR & 30%0;58 2 K
FHEEREPAG A 6 H), i &4EMARE A 40% ;5
SKTFMBRFRFEHAT AL H, KLFHEE
i 30%.,

*1 AR SHERE
Table 1 The fertilizer application amount of different treatments
e e K¥ 667 m? JifE it
No. Treatment Level Amount of fertilizer apply per 667 m?/kg
N P K N P20s K20
1 NOPOKO 0 0 0 0 0 0
2 NOP2K2 0 2 2 0 4.8 20
3 NI1P2K2 1 2 2 8.33 4.8 20
4 N2P2K0 2 2 0 16. 67 4.8 0
5 N2P2K1 2 2 1 16. 67 4.8 10
6 N2P2K2 2 2 2 16. 67 4.8 20
7 N2P2K3 3 2 3 25.00 4.8 30
8 N3P2K2 3 2 2 25. 00 4.8 20
9 N1P2K1 1 2 1 8.33 4.8 10

1.3 THWE
131 &EWE 2014 4F4 A 4 HFHRECEESF
FRWE S A 27 HE W BESHH 9 A 16 HRIK
210 A 21 H;8 7 d 2RI 2 KSR BN 18~30 em 1)
FRWEE . Ho BRI N B S &
1.3.2 SMRsEEIE RS R R E s FE AR 2,
FEARYE RN 4 L 2K TF 10 em B —
2 0. 7~1. 0 em R 5, ZEM/NF 0.7 em IR =
g&%:[ﬁ] .
1.3.3 EFmENE MESFREHHIK4A 22 H
MRRUW AR AL BE BCEM 1. 0~1. 2 em, K 25~
27 cm [YIEE 500 g FH T B 37 an B e 5 R FH U LE 6. 0%
M SRS BT SR DR e vk I 8 R YA T
i, RARBENESERSEY  RAEI B8
BRI AE 75 AR TSR ER & B s R A B ROR AR ik
ETHEY RAMOUEHENE B HITSE.
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L34 MEARMTERSEINE 2014 48 4 A, 55585
PR EEREIE T B, SR PR M B BLIRENE N & &, B
RS » F| HNO,-H, O, GAFREL 5 ¢ DN, R A sk
A T R EHEEACP-OESMIE K S8,
L4 BAEST

RIH R DPS &5 Excel #4317 5047, 2 57 8
EHER AR R LSD . AARFRER P<0.05
R BEE,
2 HRE5SW
2.1 AR[FIH AR AL FE AT X 75 5 7= & 5 il
2.1.1 KBEFMEFFRNESEIEST BE 2 A9
b EER R Z RN B . He 40P 9 5408 5 7
B AP 3.8 I A0 1.2.4.6.7 Z B LB & %
S T EAN A, X UL 9 5 5 M 3 TR A
. SXTHEACTE 1 AHEL, AL FE 9.5.8.3 7= &3
I, miAbEE 6.7.2.4 5X B EER, DA 9 R
B, A 35 2 381. 32 kg/667m’ , i AN Jifi AR X R 7= & fx
%A R 218. 72 kg/667m’,

x2 BB HEHEEKET

FEEHTESBLLRER

Table 2 The result of multiple comparisons on

average yield of Asparagus of ficinalis L.

667 m? Poft %5 @EM
Yield per  Significance

/MK =4t Plot yield/g
b3
AG A wHE1 EH2 EH3I T

No. Treatment
Repeat 1 Repeat 2 Repeat 3 Average 667 m?/kg a=5%

1 NOPOKO 2 025.0 1880.2 1999.6 1968.3 218.72 d
2 NOPZK2 2552.2 2110.2 2091.6 22513 250. 16 cd
3 NIPZK2 2636.8 28286 2718.0 2727.8 303. 10 abe
4 N2P2KO 1778.3 2424.9 2143.5 2115.6 235. 07 cd
5 N2P2K1 3274.2 2561.8 4243.3 3359.8 373. 33 a
6 N2P2K2 2887.2 2852.6 2122.7 2620.8 291. 20 bed
7 N2PZK3 2500.6 2154.1 2744.9 2466.5 274.07 bed
8 N3P2KZ 2794.8 29520 3367.4 3038.1 337.58 ab
9 NI1P2K1 3 774.0 2732.8 3787.9 34316 381. 32 a

I BE W R — 4 2 A (5] 4k 3 18] LG4, [ 31) o R [R) 5 6 (6] 22 57 B 3% (P<<
0.05), T [,

Note: Significant test were all the comparisons of different treatments about the
same indicator, the different letters show significance at P<C0. 05 at the same column, the

same as follows.

2.1.2 X&AFEEWEIESH X9 N
BHEEHTEITH (R D, BE Tt R Y=
2 060. 266— 0. 008x,2 — 0. 015z,% + 3. 0772, + 5. 632z, +
0. 007z, 22 o« XTEACHREARHAT K T RRBLE, P=
0. 009<C0. 05, i 2| B E KT, SRJGHATK T KM, 15 H
AP HEFEREAC & 2351 R 667 m” iR FK 33. 98 kg it B
R4S 26. 67 kg BRERHH 28. 78 kg B, P BKF . H
RIAUEH xx B FERBMEREZE, RPRH
T RIAE EAE FAAS A B, RN 7 58 7 R 50N A PR
R A R AT 2 5, B8 X & 8O0 A A&
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Table 3 The result of variance analysis on regression coefficient Table 5 Multiple comparison of potassium fertilizer application
A ht L[EXTEN PRy tfH P1{H MK A Plot vield/g 25 B EHKT

Variable Estimated value Standard difference t value P value R Ab¥ Significance of difference
# 4 Constant 2 060. 266 420. 346 4.901 0.016 No. Treatment EE 1 ®TH2 &EHES -1 5% —1%

x1 3.077 2. 839 1. 084 0. 358 Repeat 1 Repeat 2 Repeat 3 Average

x2 5. 632 2.670 2.109 0.125 5 N2P2K1 3274.2 2561.8 4 243.3 3 359.767 a A
x12 —0. 008 0. 007 —1.182 0. 322 6 N2P2K2 2 887.2 2852.6 2122.7 2 620.840 ab A
x22 —0.015 0. 006 —2. 508 0. 087 7 N2P2K3 2500.6 2154.1 2 744.9 2 466.533 ab A
172 0. 007 0. 007 0. 958 0. 409 4 N2P2KO 1778.3 2424.9 2143.5 2 115.567 b A

REAFAKF A EA T2 .
2.2 N[l AL AL R K SV ) B DR 3R BN A
2.2.1 RALKFEZFMZEILE 7R HILE P —2
BT AR RALAKF B AL B 2.3.6.8 #H47T L H LEL
(KO, mARMEEAKF LB P 578 B UE
H IR Z KK 3 7 B B BUKF 1 5KF 2 3
InBAE  HZHIRE R EAKF, HE 1 AR B4
i, BEE RACH R &R0, - ' 2 Z 8 ETHR S,
EHBEFRE. REEERILH 3 KPR & nA
2.2 BT LU W3 M AR A R T g™
x4 RIEERAKREZELE
Table 4 Multiple comparison of nitrogen fertilizer application

2R BEHAKF

Significant difference level

\X 724 Plot yield
- /NK 7= 8 Plot yield/g

No. Treatment ®EHE1 ®EH2 =HEHE3 ¥

Repeat 1 Repeat 2 Repeat 3 Average
N3P2K2 2794.8 2952.0 3367.4 3 038.067 a A
NIP2K2 2636.8 2828.6 2718.0 2 727.807 ab A
N2P2K2 2887.2 2852.6 2122.7 2 620.840 ab A
NOP2K2 2552.2 2110.2 2091.6 2 251.333 b A

D > w00

400
I y=-0.024 2x>+3.900 1x+252.62
R*=0.965 5

%)
[=
f=}

e
Yield/(kg-(667m>)")
— %)
(=2 [=2
(=] (=]

0

0 5 10 15 20 25 30
NABA &

Amounts of nitrogen fertilizer application/(kg:(667m?)")

1 EHEFAEEREN=E
Fig. 1 Yield of different nitrogen

fertilizer amounts application

2.2.2 BHLKFARMEZEILE HERALEH—E
HIELL T MR RIS R A AE B 4.5.6.7 #4777 &
MZEILE ., IR 5 WLUE R AKFKF 1778
R . KRR 2 5K 3 4LBER T 8 2% 22 5%,
FrE B TR EMRTKT 1, mE 2 A&
Mk E b, bE S ICE B, -8k LA FT
K, B3 AU BAEKF 1 5K 2 Z 0], i 7= &R, 7
Uit 22 FH AR AR TE B T 7 4R T

400
*
é 300 /’\
S 200}
< =-0.388 5x*+12.004x+243 34
2 100} R=0.5997
Pl
0

0 5 10 15 20 25 30 35
KAL{E & Amounts of
potassium fertilizer application/(kg:(667m?)™")

2 HWHEAERHENE
Fig. 2 Yield of different potassium

fertilizer amounts application

2.2.3 BNEMGALHAER T BOM  FEA T KA
ERAZERUEHRIFAZREFL T, Fgin— 180
HIFERI A B R B o /7 8 /38 hn & , B0 38 bR ™
&, ALLEE X I — Rk B SRR R 5 » AT SR AR PR
PR dy, /de, =1. 799 —0. 011z, 5dy, /dx, = 6. 24—
0. 20z, , H525 AEFR N R B[R] it A & 2SI, W] 35
AR A RA PR B GR 6) . kR~ & TR
FRRNR R R DR &7 R g B, i &l 3 7T
A, ER AR RSP R RRERTRARNH
R EFERI R RN, R BB SR
SRR, EFEZEEHH LT , 85— B 4
FERH B Ut/ 4 7 B i B A K, i 34 e A 194 722 b i B2 T
BVS., mmPEEARREO i E L BEE ALK 1Y
B, 3R B B AR, LAAS e AT s 4 300 BR8N 7= B Fe
& BVE IR R R R i , MR B —E AME AL B, s =
0, R o ISR ) B 7™ B 3K A LB ) 4T 8
W4k, FFLUnRAZ IR BRSNS AR, YK
HIABRP BRI O B, X R A0 7 387 B o de i, ROZUIE
& 60. 33 kg/667m’ B AC & 12. 48 kg/ 667,

xR 6 AREEHEHEEK TR A H = EiABRBL S

Table 6 Yield boundary analysis on different level

fertilizer application of Asparagus of ficinalis L.

HT B 7K S Level of fertilizer application

Factor 0 1 2 3
N 1.799 0 1.601 5 1. 400 4 1.201 2
K 2.860 0 2.475 4 2.090 8 1.706 2
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8r &N
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6 — % (N)
ni - % (K)

uliy
Boundary yield/(kg-(667m?)™)

3.0 35

-6 - JitiHE 7K - Rates of fertilizer application

B3 AHEHEIRR =R BRY
Fig. 3 The curve of Asparagus of ficinalis L. yield boundary
effect with different fertilizer application

2.2.4 PERIACBMRTERE  ARRMKTEBE o] Rk AE H—
I, — P X B AR AR AR B, R T
AT DAE 79 7= B LB 3 ORI [R] A AR A7
K 24. 9 %6, iR R AR A BE A 14. 126, Xof 4 AR A 4K 77
FEH 19. 3%, AT DLt P4 AR R 48 7= B e A R, B 7
P RCRMKAT B i 1 2B A

x7 Efi-=E5BRMREE
Table 7 Yield and degree of dependence on fertilizer
Ab¥a P 3 AR AT

Treatment Yield/g Relative yield/ %  Fertilizer dependency/ %
NOPOKO (R jte At 1968.3 75.1 —
NOP2K2 (ATt R) 2 251.3 85.9 14.1
NZP2KOCRjifaé) 2115.6 80. 7 19.3

N2P2K2 (R B 26 2 620. 8 100. 0 24.9

2.3 NIRIHAE AL B KX 75 S 7B 3R i R

2.3.1 SMNRE BT R 8 FIA, A AL HR I AE R S 5
B — R RFRNFEREES W =B
WFRRN A B2, B A3 9 KRS E RO —%
PR O T IR, HUOR AR T 4.5.6.8 T b AL
Tl 2], 40 1.2.3 f/b. AbER 7 BRI BUR D AL
1 e, LA 7 MRS RO A 98,4700, R
MPFRERL, —RFRER, WP EAE D A 1
FAI T o R A A, RPN 7 i AR AR, H— S >, —
B R ETE B BERIR £, BT DA B A, SN
A&,

* 8 AEHEAB AL IR A S =2 R H A B B R B m
Table 8 The influence of treatments on yield of Asparagus of ficinalis L. and its components

Era i T i A — AR it 23 B &0 12 [LE S

No. Treatment Number Class 1 Class IT Class III Abnormal Marketable rate/ %
1 NOPOKO 78.67 ¢ 42.00 d 22.00 a 14.67 a 10.33 a 94. 88
2 NOP2K2 73.33 ¢ 44.33 d 14.33 b 14.67 a 8.00 abc 96. 48
3 NI1P2K2 75.00 ¢ 52.67 cd 12.67 b 9.67 a 4,33 cd 94.79
4 N2P2K0 80. 67 be 46.67 d 19.67 a 14.67 a 7.33 abc 97. 04
5 N2P2K1 98. 67 ab 69. 67 ab 16. 00 ab 13.00 a 6. 33 bed 94. 91
6 N2P2K2 85. 67 abc 54. 67 bed 14.67 b 15.00 a 9.33 ab 96. 15
7 N2P2K3 100. 67 ab 70.33 a 16. 33 ab 10.33 a 3.00d 98. 47
8 N3P2K2 100. 33 ab 63. 67 abc 22.33 a 14.33 a 9.33 ab 98. 41
9 NI1P2K1 104.33 a 71.33 a 17. 00 ab 15.67 a 6. 00 bed 97.46

2.3.2 BRERBESW MERIFTLUEH, L4 HE
Wi AR R C HERm PR 2.16%5 184. 71 mg/kg,
A4S BANTE 5 R, R 0.99%, 4b3H 6 5403 7 &
BERMK . BERTHEAHE AT TE5SRESE

*9

B 437 0.65.26. 23 mg/g THE, W& FHEL
H,mMEMRL S EORRE, HENEZLEEN. B
IEEEA UL, LIALTE 6 RORRLET 2 & B /b H 7 B0 M
Iy %, N TiALBE 6 fO7E 35 5 R R

HERE AL 3R X 5 35 57 R B HI R 0

Table 9 The effect of fertilizer application treatments on spear quality of Asparagus of ficinalis L.
wE g SR H#ERCHR bisEAR R T TR AR FTER BHEE
Total sugar content Vitamin C content Crude fiber content Nitrate content Rutin content Saponin content
No. Treatment
/% /(mg « kg™ 1) /% /(mg + kg 1) /(mg+g™1) /(mg+g™1)
1 NOPOKO 2.0l b 163.73 b 0. 84 cde 156. 00 be 0.20 d 20.60 b
2 NOP2K2 2.02b 163.74 b 0.95 ab 158. 00 be 0.13 e 15. 78 cde
3 N1P2K2 2.11 a 116.05 e 0. 88 bc 150. 00 cd 0.34 b 16.31 cd
4 N2P2KO0 2.16 a 184.71 a 0. 81 cde 165.00 b 0.27 ¢ 13. 66 de
5 N2P2K1 1. 97 be 162.26 b 0.99 a 143.33 d 0.35b 12. 16 e
6 N2P2K2 1.90 ¢ 128.04 d 0.76 e 185.00 a 0.65 a 26.23 a
7 N2P2K3 2.12 a 117. 33 de 0.79 de 157. 00 be 0.19 d 17.52 be
8 N3P2K2 2.14 a 156.67 b 0.93 ab 154. 33 bed 0.33b 15.57 cde
9 N1P2K1 1.91 ¢ 144. 67 ¢ 0. 84 cde 162.33 b 0. 30 be 16. 90 bed

2.3.3 PHEMCERAITR B M ARERA
RSP THEHES NK SR ZES, ME 4 TLE

44
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Fig. 4 The contents of nitrogen and potassium in spears harvested of Asparagus of ficinalis L. among treatments
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ARG 45 SR 5 A0k 45 T 3 AR A AR, — R R
R R . RAEIRSH, # T I KM —t
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JC R ARRLRSON, PREIAIA B B 3 K 455 4% PR B
HEEERA S RS- EBELR NSE 667 m” iR &
33. 98 kg i BEER4E 26. 67 kg FRERHR 28. 78 kg, AW
ABER X 75 5 E F 5 TR A B i B PR A A, A P 6
(N2P2K2)HAF 4 & i, B R F R e A HE
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Effect of Different Nitrogen and Potassium Fertilizer Application on
Asparagus of ficinalis L. Yield and Quality in Plastic Tunnel
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(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences,Beijing 100081)
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W ENEEAFRNGRM, ARE R B IR P IACREk R F A 5B, A et A 1R
KRB /3 ANTRRHRIEEH LR, EERPBINE RSB LB I E DAl F T
W, M BMAARABZE ALY B E, EREAN. — LA AR IR ETRSHA
RFLEBREEFBRAENK T, REHRREPRKA4E;% NPO, ## KO A F45 5 4 68,
30,90 kg/hm® B, T 2 F 3 SHARF L3 0 B 4 50. 4190, B S E £ 24. 07 %0 A & B $ 25.50% . 4
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Abstract; Under plastic tunnel,using Jersey knight” Asparagus of ficinalis L. seeds as material, the effect of yield and
nutrient quality of Asparagus of ficinalis L. spear with different fertilizer combination application according the €3414”
experiment design were studied. The results showed that with the increase of nitrogen fertilizer used,the yield showed a
trend of slow increase; and with the increment of potassium fertilizer application, the yield was reduced after the first
increased trend. There was no significant interaction effect between nitrogen and potassium. Asparagus of ficinalis L.
production was more sensitive to potassium fertilizer, which had the negative effect on Asparagus of ficinalis L. yield
during the potassium reached certain amounts. The N1P2K1 treatment (Treatment 9) had the highest yield and best
appearance quality than any other treatments. And N2P2K2 treatment (Treatment 6) showed the lowest crude fiber
content and high content of rutin and saponin, which had the highest nutritional quality and the best taste rutin and
ginsenoside content were 0.65 mg/g and 26.23 mg/g. After regression analysis by fertilizer model, the suitable
fertilization combination could be calculated as following, nitrogen fertilizer for 33.98 kg urea, 26. 67 kg calcium
superphosphate and 28. 78 kg potassium sulphate per 667 m’.

Keywords:: plastic tunnel; Asparagus of ficinalis L. ;nitrogen fertilizer; potassium fertilizer; yield and quality; regression

analysis
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