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1.1 58 X

HH [E] % T 2016 4F 3—11 A 7E 7 B MO 72 B i A BR 2 mHRSG /s Tu B gk AT o 12k th b b R )11
JE A WO 1115 m, SF~ P3SN 8.5 °C, Wi dpe i B2 0 37.2 °C, i i IR FE R-27.9 °C L AR Bk &
180 mm 24, FEZE K BN 1 882.5 mm, AN E N 45%~60%. 1Z%H0 X J MRy Bl 1 2 KU X, DY 2
S SR R RE, SR T, ORYP 2 . BFE AN 160~170 d, 4135 H B INF[E] 24 2 800~3 000 h,
& R BH AR S A H BRI AR 2 R X 2 — o HAC BRG] 267 S50 I S5 1 22 5 PR P R 122 IX 3k 3 s e
28| I8
1.2 #ik#e

AR R T )b £, T R WL 1,

A1 R EEAD
LR fem B E/(g kg  AEE/(gkg) AWE/(gkg) HBMEE/(mg kg  HEMBEE/(mg kg  HAWE/(mg kgD

0~20 4.83 0.41 0.56 45 13.2 66
20~40 3.76 0.34 0.60 31 9.2 61
40~60 3.61 0.15 0.63 20 7.9 59

BER ML S AR RIRC AL 957, & E MO R FIAR TAER AW 70 O R A5 1 B A7 ke & 3 1%
PRI P HOAC 37 SR 1% R B AR KB AR KA R R R B 3E M B SR, LA R I 2R A L XUk
RIFVEFREE G TR FR A & SRIH™. SRRy R 2R (B N & 46%) B — &0
(5 KoO 2:34% 5 P,Os & 52%) AHIRET (75 KO 8 46% 7 N & 14%) .

1.3 REHE

R RFH R =K BENLIX 4R 96 BE 11, 76 2015 SEMF AU 3Rl 2 b, S Uil Bl il P HEA T R 38, I 80 R
JR B E 45— B N 40 mg/L, BE IR 3 KT, 40(N1) . 60(N2) .80 (N3)mg/L, 2 Ji Bk % 3 4
K, 10(P1).20(P2)\30(P3)mg/L, 2L 9 AN b B, A AN R E 5 3 0k B/ NX A 547, /N XK 10 m, %5 3.5 m,
RS 5 a, BRATEE 70 cm>20 cm, FAE 25 & 71 340 #/hm?, 356 39 18] 45 /> /) X J8E 7K B ) S J8E 7K B — 3850, 1 /K st 1)
M3 AR Z G TR, 2 11 A LIRS 45 0, M85 2015 G056 25 S AR50 X B R 47 0, K 123
O FTTHEE/K 7 833.915 m/hm’s A HLAE &5 G 4 1 35 it , 250 A0S R 4 IS e MR i o4 1 ol AR T L R AR
A W I L A 2 BE KN o AL ERA B A B A5 A) 4 ER A R R — 2
1.4 MBMNES S Hh7E

At R FH A AC R AR 23 0 A % AR B 3 AN /N IX BE AL R A BURE , 433 I 52 A 6] B A VAN [F) 48 B NG PLK 97
5o ARSI TS S ONEERE , 75 105 CAF T HE 30 min, SRJG7E 65 C& 4 FHL 12 h e A o T REM B
Jeid 0.25 mm i, I 2F FHAFER A7 1 mm 07 , &-2% BORE 5 20 53l HoSOL-HLO. 78 2 7973l 5K FH 2l i L PG G
T HUAR B EE s KOG B T e A AR I A R A L A

4 % FH Excel \DPS7.05 G i+ A #EAT J7 2250 #r .

2 BER5SR

2.1 FEIRHREREXNIAMETE REMKERNF

R 2 AT, AS [ U E 4 6 0 it FH AR AT ™ S 52 K, Ho N2P3 206 R 77 B i =, 9 16 095 kg/hm?, &b
TR FE5NIP2.N3P1L A &ML, &% F AR, 5 NIPI.NIP3.N2P1.N2P2.N3P2.N3P3 A & # Lk, 7~
BRI E NP3 4 A H A B R AK, N 13 950 kg/hm?, N1P1 41477 B BA R R K, (H/2 5 N3P3 H &
TREEZESR, PEATEMKTE . P2 MM 7 & i &, L0 N2 KF B R U KCF
() PR P FE ARG S 35 7= B 2 S AN S 3 ORI S = B (s i AN B R o 3 MU IR B T I MO AT 2F
B 5T AT [F K, P SR N =K A E T & N3 K, 5 N2 KPR R 22 . 6
JR BB N 5 R BE I3 I S 38 M0 J5 v/ N2 7P 34 5 R B i v o T 25 S0 B VR 6o I FE A A 2R 50 S
5 5T B IR 22 S R . FERl — AT, BE A 1 3 00 Ak B R 3 , b FH R AT B ST 350 S ORT ST Y
JR SN, 7E P3 /KT, M AT 258 2505 5 3 L P P2 KPR | . %45 R 5 “N2P3 & 3113 i
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RETE” RS EAH— 20, B & 8 IS ZUBEIC E iR AL &
R 2 R AR R A R Tt R At 8 A SRR R

) 7o/ (kg'hm™) TEHL i S &/ g
K - - X
N1 N2 N3 A N1 N2 N3 FME N1 N2 N3 P48
Pl 14 220¢ 14325bc  15675ab 14 740.5a 17.96 20.23 18.96 19.05b 1822 2147 18.65 19.45b
P2 15 720ab 14 130¢ 14715bc 14 854.5a 21.23 19.58 20.15 20.32b 22.02 2045 23.07 21.84b
P3 14 355bc 16 095a 13950c 14 800.5a 23.85 23.62 2435 23.94a 2732 2591  24.02 2575
P 14 764.5a 14 850a 14 779.5a 21.01a 21.14a 21.15a 22.52a 22.6la 219la

T RN TR R 5 (P=0.05).
22 FARIAHBRERE T AMWIREF Y@

3 AT AN, A 0B o T B R 1 0, i R O AC = 4% B RIS TR RS T B R BRI S, P R AR
IN3P3 A4, Hps S LB i N AR . P 3 A A = NIPL AL, P b ik 38,33, (H 2 H e
BAPEL T HBAKF . RS RIN2P3 HE, 7 H 0y 30.62, 4b T b E K B B B s, 54T
an i (KA N3P3 HE AL, P E G 0 15.3%

&3 B ABRE KE T T RAAG = &t
Jb 3 778/ (kg'hm™) P REME/ (kghm®) O BR AR/ (kghm®  BRMEER/ (kghm?)  JERHEAEA/ T

NIP1 14 220 227520 499.76 343.82 574.77 5936.27 38.33
N1P2 15720 251520 579.09 687.63 310.72 6837.57 36.79
N1P3 14 355 229 680 658.42 1031.45 46.67 7738.87 29.68
N2P1 14 325 229200 835.98 343.82 574.77 6 608.71 34.68
N2P2 14 130 226 080 915.31 687.63 310.72 7510.01 30.10
N2P3 16 095 257 520 994.64 1031.45 46.67 8411.31 30.62
N3P1 15675 250 800 1172.20 343.82 574.77 7281.15 34.45
N3P2 14 715 235 440 1251.53 687.63 310.72 8182.45 28.77
N3P3 13 950 223200 1330.86 1031.45 46.67 9083.75 24.57

VE HRMIATZE 16 70/kg, JRER 2 J0/kg, TR —E4F 6 JU/kg, THAERET 5 Tt /kg.

23 MHAMIEEERTBHESTAESR

2 4 7] &, R MOAC 4 4E T 5 BB 18 871.05 kg/hm?, HerP 438  H P T B E P TR &
431292 032.65.3 000+ 1 383.8 kg/hm?, 73 Jil) o5 4 A T4 LA &1 10.77%115.9%173.33% iR 50 4F B2 A2 77 i
FErH N P,0s K,O FI 550 51 N 588.45.449.25.474.75 kg/hm?, 20 L X H 2 N P05 Ko0 7743 i #5 H 43 5
315.3.155.4.322.5 kg/hm’, N P05 K,O 77 73 Fl| F %53 51l 4 53.58 % 34.60% + 67.91% , I FH AT F-47) i A 1 ¢
B 0T B LU AT 20 10 AT BT AT 1) GEURE R 5 o v T 2R SR AN R P R R 40 485 HH B LR, 40 R A o R
BRFES> 5 H  56.49%160.31%62.18%.

E4 tRMREF RSB E AP 5T

o ey A5 %/ o TRy
(kg'hm™) NE&/(kghm®  5EH/% P,Os/(kg'hm™) i /% KO /(kg'hm™) 5 /%
#F3K 2032.65 10.77 66 20.91 30.6 19.7 57.45 17.81
HATHE 3000 15.9 71.25 22.6 31.05 19.99 64.5 20.01
TV 13 838.4 73.33 178.05 56.49 93.75 60.31 200.55 62.18
it 18 871.05 100 3153 100 155.4 100 322.5 100
A AT S B/ (kg-hm™) 588.45 - 449.25 - 474.75
/% 53.58 - 34.60 - 67.91

VSR 2 EAE RS, A T AL SR B E R, B s S A AR 3 A M TR 7 AR T E
33 i
3.1 B ERERE X B AR 2 i E

M A & — TR R 2 I 2 AR BB MOR, B KA 74 A A KZE, — B RS AN Wt R U 2R , R It
TEAF=RET, N T 3RAS e SR i P A AT ZF , 0 200 K i 78 - 358 gl MR 1 952 40, AR IHE R M A 1) 1
K. BB M SRR s e A E T IV 2 B ) s A AR N B S AR S R . B T REAEI Y
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ARKTFES S5 2RI, 11 BLEAE aril sh i e B i 2 AR A U AR Y. AHF 73R B, R
FA MAC 72 B () 5 AN B S5, 5 A T 9 R O e P T i P R A 2R A R LA AL B R 2R
FERERAREZEEA —EE. N2/KFE P2 K B AT S 3 7 B T N3 KON KV P3 KA
P1 /KT, U8 S0 2 B A i R NBP3 4 A 7= E I, B K i RN TP L& 77 2 5 N3P3 AL & 2 F A
2 Ut BA U P it FH A 2 B O it U L, 4 3 A P MR sk A R I R4 T P
BEACE AR T i MRS A AR . SR R & R ik MR ™= S 34T 0, AN TR Ul 2E 65 i F Ao A
PR Y, FH AR N2P3 AL R 3R 1 e (16 095 kg/hm®) , B B G 9 2,320 1, 434577 1 000 kg
25T B 33.68 kg A 14.54 kg, %A G BRI AL T R/KSF BRI AT mKE, S
AT ST 35 7 B o PR N2 7K S VP2 7KSF AR BE, I R M AT 75 208 22 8, 10 A 7R 0 2 IR, 5 T RaE 1)
CHNT P M AT 3 P AR T 3 P O A BT AR Rl . A SR T 2R SR PR T R I AL B B
4175, 8477 1000 kg B35 75 410 % 80 kg, 4 35 kg!'®, iX 5 A6 45 RAFAEIR KA 22 57, iIX Al BE AL L R
SCHR[1612K F R 2 A% Gt A 77 =X, 1 A58 R FH 1142 5k B LA IR K AR — Ak B R
3.2 BVBREIREXH AT 2R AR

2 I A R A R R R I AR R R, T R AACAE S — i e AR K ST AR [ R ABCEE
R FH (R 22355 A0 Tl 25 SR IR 5 A2 A J e F M AT = R 1) 2 AN TE P A R RS SRR - 7R 3 AN AN ]
R R T, o M AT P 380 2R HIORN 1 2 i o T 0 3 PR 2 e (L o Tl 2 R O FE 1 3 o, 1 P A AT
RS R IE R E RS TEP3/KER, M RC T 35 6 Jo 2R 2R B0 R K, S0 o B R B i F
A= FE A S 2R R AN B . Tl 3% AR PSSt P P A AL 7 A B 2R R R N, 9 O 3 R S I I M A
BN EEICER, X HRE RS A B 21 1 3 B R R AR, R WA 5] Rt 77 40 10 75 3R 22 1R
KO0, 18 56 8% A1 S8 T P A A 2 500 3 o7 8 P 348 o , - 38l PR Al P X v e P MO AL 7= i A S R

4 &5 8

DFERGRESRAT N, A IR B B B WA 5 X i P ARAC PR P B M K, N e 300 - A AC ™ A B 3R
ZFHOAEE 5 B (R 19 052 M AN 22, P oG 300 I P MO AC 7 B ) B 2 S BRI e o B s 2% . 4Pt
BRI E DY 30 mg/L IS, - PRI B Ay Fl 2 30 2 BOR B o 8% B8 25 v 1 LA AR B2, 9 AP S R i - P A
P R ) £ BB IR TR

2)NP 5 R B2 B e o AR T P ARAC 8 v 7, A0 R SRR LN 40 mg/L I, 478 7 {4
FARAC HEE NP 5T K 27099004 6030 mg/L (I EUAE 52 FIE TR, BE 06396 A2 I F AR AC B 260 Bl 75 5K, 1P T A
R R I A NERDEA, B g Hrileat .
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Effects of the Ratio of Nitrogen and Phosphorus Concentrations in Drip
Fertigation on Yield and Yield Components of Chinese Wolfberry

KANG Chao"?, YANG Liu’, WANG Hao’, NAN Xiongxiong”, WANG Rong’, SUN Quan'
(1.College of Agronomy, Ningxia University, Yinchuan 750021, China;
2. Research Center of Chinese Wolfberry Engineering Technology, State Forestry Administration, Yinchuan 750004, China;

3. Ningxia Wuzhong National Agricultural Science and Technology Park Management Committee, Wuzhong 751100, China)

Abstract: [Objective] Rationally coupling different fertilizers in fertigation can improve nutrient use efficacy
and food quality. This paper aimed to experimentally study the optimal ratio of nitrogen and phosphorus when
they were used together with irrigation to fertilize Chinese wolfberry. [Method] The experiments were conduct-
ed in field with the Chinese wolfberry “Ningqi 9” as the model plant. A two-factor and three-level randomized
block design was designed based on a uniform potassium concentration of 40 mg/L. We considered three nitrogen
concentrations: 40 mg/L (N1), 60 mg/L (N2) and 80 mg/L (N3), and three phosphorus concentrations: 10 mg/L
(P1), 20 mg/L (P2) and 30 mg/L (P3). In all treatments, we measured the yield , the yield components, as well
as the return of the investment in fertilizers. [Method] The effects of nitrogen concentration on the number and
fresh weight of the wolfberry were not noticeable, as opposed to the P concentration. All treatments with P3 sig-
nificantly increased the number and fresh weight of the wolfberry. Different N: P ratios had significant effect on
the yield of the wolfberry and economic return of the fertilizers. The best N: P ratio was N1-P1, with a yield of
14 220 kg/hm’® and input : output ratio of 38.33. N2-P3 gave the highest yield, reaching 16 095 kg/hm’, with a
moderate input-output ratio but highest economic return. [Conclusion] When the potassium concentration was
40 mg/L, the suitable nutrient solution used in fertigation was N2-P3 for the wolfberry, reducing fertilizer costs
and increasing investment return.

Key words: nitrogen and phosphorus coupling; leaf utilization wolfberry; yield; components
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