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2017 AN A “HE 257, 2018 4Rl
RAnAP B DI AS [R] b e A [R] b R
TR AR . g AR RN AT, SRIUK
i ZEVEARR BT, FRIE 35 em, 470E 60 em, FPAHEE
46500 Hk/hm’, 12 H FAIE W, 1 H LAEH, 2
H FRIJFIEZS R, 4 ARCRIL, 7 A FRIFIEL,
AHNX AR 24 m®, 3 REE, BEALBREIRE X
HIME . T A R A AR K e DA 2 AL e B
FGs—E R, ANIE] AR T I AN ] A 2 i A
FRE SRR, L S ERIPOR R A i
T, =i T AR, TS AfeiE i, &
5 FOASFEBRERAC a, DL SR, B
ARNEKHR G AL HE

W 2 A, AH L SRR o 1350.0
m’/hm?, P 2 FE B9% K & 300.0 m/hm®, JFAE 4
3 7K & 600.0 m*/hm®, S U % 7K 450.0
m*/hm®, 4% 4b B AR B R, T1 (CK) %
AE (4l 3% 43 ) BCiE 2040.0 ke/hm®,  5E 1 1 630.0
kg/hm®, N:P,05 :K,0 Bt kb 20:5:17; FFAE45 R M

690.0 kg/hm®, N:P,0, : K,0 it [t 23:5:18; Rk
11 720.0 kg/hm®, N:P,05 :K,0 i kb 20:0:28, T2:
WAE (2lig:4y ) Bt 2130.0 kg/hm®, SE L 660.0
kg/hm®, N:P,05:K,0 [t bt 21:5:18; FFAE 45 )
720.0 kg/hm®, N:P,05 : K0 Btk 24:5:19; Riii
750.0 kg/hm’, N:P,05 :K,0 Bt £ 21:0:29, T3:
TR (4f3E4y ) B4R 2220.0 kg/hm®, EH 690.0
ke/hm®, N:P,05 : K,0 ittt 22:5:19; FFAE45 F
750.0 kg/hm®, N:P,05 : K,0 Bt [t 25:5:20; R Uk
1] 780.0 kg/hm®, N:P,05 : K,0 it kb 22:0:30, T4:
TR (4iFR5y ) B 2310.0 ke/hm®, S R 720.0
kg/hm®, N:P,05 K0 Fii bt 23:5:20; FFAE45 R
780.0 kg/hm®, N: P05 : K,0 fitt Fb 26:5:21; R Ik
11 810.0 kg/hm®, N:P,05 :K,0 it [t 23:0:31, T5:
WAE (4384 ) Bt 2400.0 kg/hm®, SE A 750.0
kg/hm®, N:P,0; K0 [ b 24:5:21; FFAE45 I
810.0 kg/hm®, N:P,0; :K,0 Bt bt 27:5:22; Ui
840.0 ke/hm’, N:P,05 :K,0 Akt 24:0:32, 4% 4bH
&4 H BHEAL 0L 2,

R2 ENZLERHEREEGS (kg/hm®)
AE W LT T1 (CK) i) T3 T4 Ts
(H-H)

FEIN 01-10 150.0 157.5 1725 180.0 195.0
01-25 225.0 2475 2475 2625 270.0
02-05 255.0 255.0 270.0 2775 285.0
/N 630.0 660.0 690.0 720.0 750.0
FEAESE R 02-10 172.5 187.5 195.0 210.0 217.5
02-22 2475 262.5 270.0 2775 285.0
03-12 270.0 270.0 285.0 2925 307.5
/it 690.0 720.0 750.0 780.0 810.0
PRel 04-15 187.5 202.5 202.5 217.5 225.0
04-26 2475 270.0 285.0 285.0 2925
04-15 285.0 2775 2925 307.5 3225
/N 720.0 750.0 780.0 810.0 840.0
At 2040.0 2130.0 2220.0 2310.0 2400.0

1.2 W 5507k
12,1 AHARAERSS . PPN JERERT R .
T b B A DL B 20 PR B TR BRAE A, 425 T
A RICHA 4 NG B I Spfe m AE 3
RSN 2 A5 B/ NX =i . BIEE AR
PR ARG RS N . A B E
IR IC B HE I ) . P K R i I £
122 BEJURSE S
ERE R R C. W, 28, 2k,

SHP . REERER . AN AR ER 7 FhAs B SRR ARAE R
oS, Hop, 4R CRM2, 6- &
TEEME s AT MERER ] NY/T 1278-2007 4
SRR E T AR AN
s BRI GB 5009.87-2016 4366 BE 12 1 7
4B % I GB 5009.91-2017 K 4 T W 0 ' 33 12
M ; fEIREL 5 W AE R SRR &Aook, BT
T R 5 B 4R FH SPSS 15.0 #E 7y 25 40 #
3T
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2 HBRESH
AN RS A AR O BT AR KA B 52
AN TR S R R o B 52D
P ity AN [ A P )R oy 2 B8 i A R R TR

2.1
2.1.1

W, BB RERAIEA I eSS HEAE
W ERFI R, BEEMEACESG N, RS A KA
Witk e R IER K, J5 R A, Hd T3 b Bk
R, T (CK) fe/hy, AS[a]Ab #3528 A 5 A
R e AR L3 3

£33 AELEBFELFRRAKS (cm)
2017 4F (HHE 245) 2018 4 (HTZ%)
Ab¥

WA TFAE] LEALR SRR AT FAEH e ] SR

T1 (CK) 77.5e 96.3e 127.6¢ 141.7¢ 73.2¢ 94.0e 124.2¢ 135.4e
T2 78.8c 99.7¢ 131.5¢ 145.5¢ 75.4¢ 96.1c 126.5¢ 138.0c

T3 81.2a 102.5a 135.6a 148.3a 77.6a 98.6a 129.7a 139.2a
T4 79.7b 101.4b 134.2h 147.4b 76.8h 97.9b 127.6b 138.6b

T5 79.6d 97.6d 129.7d 143.9d 74.7d 94.8d 125.1d 36.7d

T RPEIER A LSD Jr 225307, Al b R 5 Al Rl R 3R 2 AN % (P>0.05)

2.1.2

AN B A AR AR HE Y

Al

P AR [R) Ak 2  JR 2R B AR A 35 R g
FAL, AL BEAI2E 5 35, ANRIAR B A AR I

2.4 AFREEHAT RS R B

, ARITHREFRIRZER L (P<0.05), T

Al

WA i Fb AN [ G B X PR 5 SR B R B
T3>T4>T2>T5>T1 (CK ), FRMHA SkkE. K&

#4, FEEFERIE AR, AN [FAE A BARRE R IS 6.
x4 AELEMIREKE (em) F 6 AREERBHRERE ()
bF 2017 4 (A2 %) 2018 4F (BTl ) i 2017 4F (HHE 2 %) 2018 4F (Freai)
T1 (CK) 30.4e 21.7e T1(CK) 19e 20e

T2 32.4¢ 22.5¢ T2 20c 22¢
T3 34.5a 24.6a T3 23a 25a
T4 33.6b 23.4h T4 22b 23b
TS5 31.8d 22.1d TS 19d 21d

Ty 325 229 Py 195.2 239.6

2.1.3  AN[AIHE A AR O B TR (14 52

PSSR RS B R N E R« T3>T4>
T2>T55T1 (CK), FIMHA SRS N BEAH
A, AFEAFERARKELE S,

x5 AEALEMBERE (g)
Ak 2017 4F (A 25) 2018 4F (Bl
Tl (CK) 191.4e 234.6e
T2 195.3¢ 238.9¢
T3 198.7a 245.2a
T4 196.9h 242.6b
T5 193.7d 236.6d
V-2 195.2 239.6

ANTRIAR A BSOS B 7t 1) i)
P AP A AR A B PR - R B R T3>
T4>T2>T5>T1 (CK ), RIS . IRAKE .
FANEE MR RR S B [], A [R) A B 1) bk 7™ b
W7,

2.1.5

x®7 TELEHEKTE (g)
b3 2017 4F (HHE2 %) 2018 4F (Frai)
TI (CK) 4460.9¢ 4769.7e
T2 4624.8¢ 4980.7c
T3 4860.6a 5246.5a
T4 4761.2b 5124.8b
T5 4520.3d 4886.44

— 128 —



rRE SRR 2021 (5)

2.2 AN[ARE AR S 2 5

WEFE R, PSR S e S AN b BN 1y 1
FEELEE—E, PRI T3 AR, LA
T3>T4>T2>T5>T1 (CK ), H 2017 4F “H A 2

T3 PREAE T (CK ) 977 16.55%, 2018 4F “Jr
2R T3P E T (CK) ¥/ 12.00%, ¥I7F
AR IR . AN 1A B T 7 e R )
%38,

8 AEMAEEALENE/N KN
2017 4% (EHE245) 2018 4 (HrAsa ] )
Ak UNES Bl S BOGIRREE BOW RIS RO e S BOGIRREE o e
(kg) (kg/hm®) (kg/hm®) (%) (kg) (kg/hm®) (kg/hm®) (%)
T1 (CK) 161.9 67461.0e — — 307.4 128089.5¢ — —
T2 182.1 75879.0c 8418.0 12.48 331.9 138298.5¢ 10209.0 7.97
T3 188.7 78628.5a 11167.5 16.55 344.3 143466.0a 15376.5 12.00
T4 1849 77046.0b 9585.0 1421 337.2 140506.5b 12417.0 9.69
T5 1783 74295.0d 6834.0 10.13 3285 136882.5d 8793.0 6.86

2.3 N[l RE A AR O I B R 2R A5
R, 2017 4F “HAL 257 HN &R T3
b PR 4k R C 5 i 32.6 mg/100 g, A I PEHE 3.5
g/100 g, 4 3.6 ¢/100 g, 4> W 60.5 ¢/100 g, 4
B 2715 ¢/100 g, fi§ FR £k 26.4 mg/kg, W i B2 &
0.89 mg/kg, 43PHIH T1 (CK) ¥ K 14.0%. 29.6% .
24.1% ., 24.5%. 25.5% . —24.8% . -21.2%, TE454b

PR R IR LK

2018 4F “Hr A ful 7 B Al T3 Ab 3 4E A=
% C 457 mg/100 g, FIHEVENE 5.6 /100 g, 2% 3.9
g/100 g, &M 72.4 ¢/100 g, 44 271.5 ¢/100 ¢, fiia
5142 moke, W AHEEEL 067 meke, 43 H1%T1 (CK)
K 134%. 302%. 393%. 213%. 10.1%. -33.3%.
-31.6%, TEAALIRHIRMENAT (F9),

RO AR E NG E R0

feE C AR Ecel

B ol TRt RIZGETEEN

Dl 3k
(g/100g) (%)

M G
(g/100g) (%)

D B
(mgkg) (%)

== (R
(mgkg) (%)

anfl AREE O uNERE R WIEL(E M DURME
(mg/100g) (%) (g/100g) (%) (g100g) (%)

"L TI(CK)  28.6 — 2.7 — 2.9 —
25 31.7 108 30 111 32 103
T3 326 140 35 296 3.6 24.1

T4 321 122 32 185 3.4 17.2

T5 31.2 9.1 2.9 7.4 3.0 3.4

BZE TI(CK) 403 — 43 — 2.8 —
CUE) 427 6.0 50 163 3.4 21.4
T3 457 134 56 302 3.9 39.3

T4 442 9.7 52 209 3.7 32.1

T5 412 22 48 116 3.1 10.7

48.6 — 195.8 — 35.1 — 1.13 —
57.3 17.9 226.4 15.6 293  -165 0.99 -12.4
60.5 24.5 245.7 255 264  -248 0.89 -21.2
58.6 20.6 239.7 224 289 177 0.96 -15.0
57.1 17.5 221.7 13.2 323 -8.0 1.05 -7.1
59.7 — 246.7 — 21.3 — 0.98 —
68.4 14.6 260.3 55 18.6  -12.7 0.89 -9.2
72.4 21.3 271.5 10.1 142 333 0.67 -31.6
70.5 18.1 264.5 7.2 16.8  -21.1 0.75 -23.5
66.3 11.1 254.1 3.0 19.4 -8.9 0.94 -4.1

2.4 AFEHEEHSET B
241 IKATERCRS T

X PR il Aof A [ 5 5 A8 7K O 2R 7 28R
Mrah 5 026 10, 2017 4F “df 257 IR SR TL
(CK). T2, T3, T4 FITS kb HAK 53 A5 775505 43 51y

499.7. 562.1, 582.4. 570.7 #1550.3 kg/ (hm’ * mm ) ,
T2, T3. T4 F1 T5 43 5# T1 (CK ) #54 12.49% .
16.55% . 14.21% 1 10.13%; 2018 4F “ B %% %5 il 7
W 5L A TL (CK) . T2, T3. T4 F1 T5 &b B /K 43
HE PR AT 948.8 . 1024.4, 1062.7. 1040.8 FI
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R 10 AEBEEKIKS EFRERIHM

2017 4F (A2 )

2018 4F (i)

s IKOYHEF R KM%
i K MoK e K KA i

+ o M s
(m’/hm*) (mm) (kg/hm®) AR ke S (m’/hm*) (mm) (kg/hm®) Gk [ke/ L
(hm’ * mm)] (%) (hm® * mm)] (%)

T1(CK) 1350 135 67461.0e 499.7 — 1350 135 128089.5¢ 948.8 —
T2 1350 135 75879.0¢ 562.1 12.49 1350 135 138298.5¢ 1024.4 7.97
T3 1350 135 78628.5a 582.4 16.55 1350 135 143466.0a 1062.7 12.00
T4 1350 135 77046.0b 570.7 14.21 1350 135 140506.5h 1040.8 9.70
TS 1350 135 74295.0d 550.3 10.13 1350 135 136882.5d 1013.9 6.86

1013.9 kg/ (hm’ * mm ), T2, T3, T4 F1T5 43 5 ¢
T1 (CK) ## K 7.97%. 12.00%. 9.70% £ 6.86% .
PR T3 ZRBR T 7K o3 A ORI e i

XF 2017 4% “HE 2457 BN AR OAS [A] A0 3K
IR TERCR AR L B (1), 5 A EK 4y
AR & 2 LR, i T1 (CK) . T2,
T3. T4, T5 FEAEE G IN, 7K 3A = ROR b &2
FES, T3 RFNIEAE 582.4 kg/ (hm® « mm ),

el e KRR

800007 - - 1600
%60000- = | {502
i 11% E
= 40000 1500 35 i
# RS

20000 1450 % 2

"k T2 T3 T4 s 0
4be
B1 2017 (BR25 ) FESKIPEFRE

XF 2018 “Hr 28" E N b A A [R) Ab BiLK 43

A PERCRIEA TR R B (B 2), S AR ERIK A3
FERCR IR R RISk, & T1 (CK) | T2,
T3. T4, TSt A& N, 7K EF= 808 i p) 2
A T3 R FNE(E 1062.7 ke/ (hm® + mm ),

el e KOERR

- 150000 _ _ - 1200
< 120000 o=
+ £
% ] FT=| {1000 %} £
2 90000} £
<=
I# 60000} g<
5 1800 T3
30000} =
0 s 600
TI (CK) T2 T3 T4 T5
AP

B2 2018 £ (#MRER ) FEESKDEFTHER

2.4.2 iR ZERCR S

PLTL (CK) AE b X He 43 53 F 55 A & Fl oA
] b B A it A A 22505 (AE) (R 11), 453 %
By, 2017 4 “Hifb2 57 &N A T2, T3, T4,
T5 kb 3 AE 43 51 2 3.95, 5.03. 4.15 F1 2.85 kg/ke;

F 11 AEFBEEEXTELRES
2017 4% (EHE 245) 2018 4 (HrR% Ml )

M AT 2 BT RS TEAE A S 00% 1 BEL sy Lo Giiis e AR AR 2 550%

(kg/hm®) (kg/hm®) (kg/kg) (kg/hm®) (kg/hm®) (ketkg)

T1 (CK) 2040.0 — — 2040.0 — —

T2 2130.0 8418.0c 3.95¢ 2130.0 10209.0c 4.79¢
T3 2220.0 11167.5a 5.03a 2220.0 15376.5a 6.93a
T4 2310.0 9585.0b 4.15b 2310.0 12417.0b 5.38h
T5 2400.0 6834.0d 2.85d 2400.0 8793.0d 3.66d
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2018 “HiZ&EH|” FNA A T2, T3, T4, TS ZbHf
AE 43514 479, 6.93, 5.38 F13.66 ke/kg; A4~
P4k T3 KPR AE i o

PATL (CK) SXb b, 43 56 P A A ) T2
T3. T4, T5 &b B 7= 68 5 i JE A S ROR 317 &
AXFE (K3, Bl4), BiETI(CK), T2, T3,
T4, TS i hE S 3G, PAS & F TG 7= Atk [ 0
AE fh&E#H—3L, 5 MEFE AR i<k FAE 22k
R, BEE T1 (CK) . T2, T3, T4. T5 Jita It & () 14
T, AE ffl 5 ETHSHEY, T3 435k FAE 5.03 Al
6.93 ke/ke.

130007 o —e— iR R 10
~ 13500¢ 1* £
£ 2
< 16 =
2 9000F ﬁ
= 4 R
H Ell
24500 s

12
==
8
ol— L L Ll 0
T T3 T4 T5
L

B3 2017 £ (#2555 ) FE5HEAFENER

= —e— R R

18000 10
1 w
= 13500 1%
; R :
2 16 5
Z 9000 <
£ 4 4
s &
45001 1,2
e

(=}
(=}

T T T4 T5
sl
B4 2018 F (HFHFRZR ) FE5HERFERER

3 INEEItE

A B A PE R AT X nT B R B TR S
dirf % CoE R, MDA R AT R A, (H
T AR AN B Bk 2SR
g A BEERAMEA, MR, BT
— S R I R P D2 T Al B A DA v
AR AR A, 45 T 58 il s 280280 AR e 4 75 7K
VAR, AR N A R fE K — 1k
BT, BEE A . B, PN H S, IR
R TR R BT R e R L R A

BHA K AEBC LA A RO I i AR St e A R
U KRS AR . MR R S A A A
Hl, SRR S, AUEEERY
MREhit Z B N T, B A A ok R
LRI A SR TR 115 SIS e
T, AR TR O R A R R A
A5 BRICHE A RS B m I B e R & C it
T 7 SO e R L A s I
R TSRS b, RIS T RS h e
FEAFILBHEC L T, 38 0™ 2 Bl VR K () G R ey
JERE 2, KR — AR Ak I A AT X T AT v T
fa A —ERTHEM Y, X 5AIRKK LS
AHL

ARFFEIN Ny, Wi AR R . BREE . RAK
JE L OBRRR R SRS SRR R AR AR R
T AR C ATEMR. 2R, 2. 28, 6
R R . VA TR £ A5 i 0 AR 1R LA B K 3 HE 7 R
T RE A 22 OB A e AR HE SR N, PSSR AR 5
A Ab 3K % i v 2SR B B A T3ST4>T2>T5>T1
(CK), T3EMMm, T1 (CK) KHHE, WML
AL PR AR RN, AR T SRR
VP T E T3 I e, 7o il T
TRt B A S8 BT 5 1 T, SR IBUK RES i it v 255
AHEAR, wPE AR AR R R
e

S
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High efficiency coupling technology of fertilizer and water for cucumber under irrigation quota

SUN Zhen-rongl, WANG Hai-pengl*, XUE Lian', PU Mingl, HE Xiao', WANG Ni-ni® ( 1. Agricultural Science and
Technology Research Extension Center of Lanzhou, Lanzhou Gansu 730000; 2. Agricultural Product Quality Supervision
and Management Center of Lanzhou, Lanzhou Gansu 730000 )

Abstract: In order to find the best inflection point of fertilizer water coupling parabola and determine the best technical
parameters of fertilizer water coupling for local facilities cucumber, 5 different drip fertilization modes were set up with
conventional drip irrigation amount as quota, including T1 (CK ), T2, T3, T4 and T5. The results showed that the plant
growth and yield factors, such as plant height, single melon weight, strip length, single plant yield and number of fruit per
plant, the quality characteristics of vitamin C, soluble sugar, total nitrogen, total phosphorus, total potassium, nitrate,
nitrite, water production efficiency and fertilization agronomic efficiency were all lower than those of the fixed drip irrigation
treatment, and two different varieties and five treatments were applied with high efficiency and the coupling law of fertilizer
tended to be the same, and the general trend was T3 > T4 > T2 > T5 > T1 ( CK ) . T3 showed the best performance, while T1
( CK ) showed the weakest performance. With the increase of the amount of drip fertilizer, the growth factor, quality factor
and benefit evaluation factor all appeared the parabola peak inflection point in T3, which indicated that the optimal growth
potential, yield, quality and benefit could be produced by adopting the coupling technology of drip fertilization under the
condition of constant drip irrigation.
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