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Abstract ; Greenhouse pot experiment was conducted at the Experimental Base of Institute of Animal Scine-

ces of CAAS, Langfang, Hebei Province. The effects of water and fertilizer treatment on quality of alfalfa

by completely random design. There are four fertilization gradients and three water gradients. The differ-

ent water and fertilizer treatment on the content of N, P and K of alfalfa has a significant impact. The con-

tents of N, P and K of alfalfa increased with the increase of fertilization amount. The total yield of alfalfa

was positively correlated with the P content of alfalfa. The content of CP and EE of alfalfa increased with

the increase of fertilizer application rate, while the content of ADF and NDF was decreased. Compared

with several indexes, the best combination of water and fertilizer is 250 kg « hm ™ ? fertilizer and 85% ~

90% of soil holding capacity,can improve the quality of alfalfa.
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JER 7 T b L Hb B A B Ky 116°34'60" E,39°35'44" N,
MR 25 m AR RN 11 9°C L JEFRHIM 183 K,
HHREL 2 659.6 h, THERAUHVDE 4 A LA PE R .

0.376 g« kg™ ', & B 0.512 g« kg ', & 8 19.5
g kg ', EA A 8 075 mgekg', A A
26.55 mg » kg ',pH H} 7.13,4 45 0. 636g - kg ',
FH ] 35 7K B 20, 5% (IR R & K8

1.2 R aE

1.2.1 HE#A#H HBKMH0~20 cm £)Z+ 15 kg
PSR IR B % 4. AR 20 em, )
30 em, HAE T 2016 4F 5 A AIHEFD & bk 3 Mk . L
a RO SR (AT IR A AR
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(AR X K R R B IR W (50 % ~550%0) (i
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12 ANAbEE 4 WHE S L 48 . HERE R E
L HKBER. BHRITESEN: A (NI, B
(P,O:)20% . 48 (K,0) 13% . B (SO;) 3. 98% . £
(MgO) 1. 12% 8 (Zn0) 0. 8% . (B,0,)0. 17% .
5 (Mn0)0. 92% 41 (MoO,) 0. 036 %) » H A4 5 4b
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Table 1 Treatments in the experiment
| I =N | 1 =) | 19 =N

fb 3 HFE'?H j: HE A X Bk b oh 3 HE(?H j: 8 A X F 7k £|1 fb 33 HE(*'Jr + %ﬁjﬁ &K
Treat . Fertilizer/  Soil water relative Treat . Fertilizer Soil water relative Treat . Fertilizer Soil water

reatmen kg + hm™? content/ % reatmen /kg + hm ? content/ % reatmen /kg + hm™* relative content/%

Fo W, 0 50~55 Fo W, 0 65~70 Fo Wy 0 80~85

W, 125 50~55 Fi W, 125 65~70 F, Wy 125 80~85

F, W,y 187.5 50~55 F, W, 187.5 65~70 F, Wy 187.5 80~85

F; W, 250 50~55 F; W, 250 65~70 F; Wy 250 80~85

L FARRMEAC A B2 W R R WE K 4b 21, R A

Note: F represents fertilizer treatment, W respresents irrigation treatment, the same as below
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FED X I BR FE 5 e, X F 45 45 4 BIE A B 48 5 K]
I A B L A ]S AR &R S 105 C R 15
min 5,65 CHELT 2 1H & 5 R

AR i J5T 0 5 < 0 5 A ) A S T B A Y
EIR T B —FB 5B 0 0 AE R A (M R R 2R R
AR IR E .

N LR AE A

P i i — WA KIS AL — SR BT Lh (A7

K B iR — BRI A — 5 W s I 3%

M & & (crude protein, CP) : B fig- %L 4 /K
TH AL SR Y BOE I 2 2/ 2 AL 6,25 REUR
ML S A

MG I & & (ether extract, EE): f7 it & [C
JE Wi d—FR AR 1

s P vk 1% 21 4E (acid detergent fibe, ADF);
ADF FRAEBE U

Pk vk % £F 4E & = (neutral detergent fibre,
NDE) : NDF 4 3k 357 % .
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R 5E 4 BE AL BT, P AT 10 40 38T 110 £k
PRI SAS 9. 2 FEATRPI R BRI R 5 22 40 T LA I
AR 23 A AZ AL [l U3 70 Hr . i AT ] 3 24 4t 1)
Excel 2013 #47HI4E .

2 HREHSH

2.1 AEEMEZEETETERSE . BS=MNE

SERNE N

2.1.1 BARENERBETERLSE S 24
*

S I 55 < S KR4 X4 6 A R B 107
SEaHrm w1 KR 2 WL KR B A
TRBLEFZW. W, W, W, 555k

3.399%.3.409% .3. 416 % , Fifi 25 % /K &= 09 58
HE S AR 2RSS MN LA G H, BN
0.50% ; HE K X B M8 & B it L o % m (P =
0.1021), W,. W, W, & 4> % & 0. 281%.
0.296%.0.305% . W, 5 W, 512 % 5%, 8K iF
JEE S 8. 65 Y0 5 WE K X A Ak 40 R E B R
(P=0.9362), W, \ W, . W, {45 H 2.724%,
2.736%.2. 711 % B HEK RN £, 2% 1T
Ja TR

2 FEKEBLAEBTEEFTENPKEENTESH

Table 2 Variance analysis of dry alfalfa N.P.K content with different water and fertilizer treatment

N K
Source df F P Source df F P Source df F P
F 3 4.21 0.0125 F 3 25. 89 <0. 0001 F 3 4.22 0.0124
w 2 0.06 0.9376 w 2 2.45 0.1021 w 2 0.07 0.9362
FXW 6 0.61 0.7179 FXW 6 0. 54 0. 7756 FXW 6 1.42 0. 2365
3.6 034
0.32
R X
I & S 03
& S
® = #® 3
%j “é _,*L; S 028
=2 = =z=
£ 2 2
m g im g 0.26
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024 |
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Fig. 1

Effects of different water on N.P,K content of dry alfalfa

AP R RR 2R A R AF/NE FERR 0.05 KF E2EFRE, TR

Note: The different lowercase letter means significant differences at the 0. 05 level, the same as belew
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FHHrn WK 2 PR EEAR 2B E EHERA S
i BE A I R B & E L F VR LGF F M
Sy IR 3.337%6.3.347%0.3. 377%.3. 571 %, F; Ab
EXEF, 25 83 (P<<0.05 8K T 7.30%.F .
F, 4b ¥ 5 % B8 JC B 3 2 5%, 4 0 8K 0. 322,
1. 20 %6 B8R M BE AN K 5 0 46 1T 1 R 10 7 I o B
Jiti A i P 1A T 3 0, 3 o it S Ak 5 %o A LTS S

371
3.65
3.6
3.55
3.5
3.45
34
3.35
33
3.25
32
3.15

AR A A
N content of alfalfa/%

3.5
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HAE AR it

K content of alfalfa/%

FO F3

EVEE T B A AR A BE S i (P<0. 05) .4 D AR
BB B4 0. 224%.,0. 303%.0. 322% .
0.327% . 5XF A L F) (Fo JFy = A4k 35 51 $2 Tt
35.4%6.43. 86 % .46. 12 %0 ; [al £ , jfl A 1 AT LA i 35 42
T AR I A i (P<<0. 05)LF, \F, JF, JF I 43
WA 2. 446%.2. 770% . 2. 825%.2. 853%., 5 F, M
L o3 A it AT b 2 1 4 4 e 3 Oy 13,2600, 15. 49%
16. 66 26 » 3 A Ah FH [F) 18K T B AH 22 AN K
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Fig. 2 Effects of different fertilizer treatment on N.P.K content of dry alfalfa

2.1.3 RRKREASGSELER TERSZ 54
TS ENHa MRS ATHLEW, 0B TNEH
T & A R, R F 3. 59%., BN AR T T
7.59% . FW, RZ. A &ESx AR ST
6.99%,F, W, 4b ¥ T B % & A BB B E
3.36% X BBAH L FRE 1. 70 % 34K L 8045 1y L Fy
TR AR ER S T EEN T AR,

Sh4 12 AN BORE K IR BE T T SR

AR E LR P, W AR B 0S5 w8 &,
IEE]0.35% X IR K T 54. 39% . F, W, Ab#F
HAE SRR AL, HAH N 0. 30%0, {8t o xF BE 16 K
T 34.09%,

A & B A2 K IEAS G 08 B 2, B 9 A4S K
JERE A bR (8] 25 RN B3 W, B NI ETE &
B E R 3.12%, F, W, AbFE R B A5 A e A
Sk 2. 69 %0, 5%} BEAH LE L B WE R 9. 9890 ~27.56 0,
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Table 3 Different water and fertilizer treatment effects on dry alfalfa N.P.K content

A ¥ Treatment AN/ % WP/ % K/ %
Fo W, 3.3240. 262 0.2140.01¢ 2.36+0.15¢
FoW, 3.4240. 102 0.2340.01¢ 2.4140, 23
Fo W3 3.2740.19¢ 0.2440.01¢ 2.5740. 03¢
F, W, 3.36+0. 05 0.3040.01% 2.7240, 1720
F W, 3.3440. 092 0.3140.01% 2.87+0. 09
F1W; 3.34740. 07 0.3040. 00% 2.7240, 174bed
F: W, 3.36+0. 062 0.3040.02" 2.6940, 13abed
F, W, 3.2840. 06" 0.3240.02% 2.9440. 07
F, W3 3. 4840, 0420 0.3540.02* 2.84+0. 11
Fs W, 3.5540. 043¢ 0.3240.02% 3.1240.19*
F3 W, 3.5940. 08" 0.3340.01 2. 7240, 1630
F3 W3 3.5740. 04 0.3340.00% 2. 7140, 16204

2.2 AEBMEEEETEMEEAD . ABH . BRER
RAEMPEEETESENT I
2.2.1 BAMNERLBRTEREZES RN RKE
A AP RS RS TH Y R 3 5K
ATLHL HERXEEMEA SRR ER N (P =
0.9664>>0.05), W, W, W, [{E 551K 21. 24 % .
21,31 %21, 35% , Fifi 5 T /K o (4 58 T AE R AR A
HEEFIESLCW, B TS EEEA S E R
.5 W AR 3R R 0.51 %,

A BRLIG 5 25 2 70 it AR b B R B 3 R (P<<
0. 05) , B VE /K £ 1) 18 0 I 5 AL R U % i S R
BOW, W, W b B 5 00 R 3. 11%6.2.93%

2.69% ., W, hbFs W, AP FRET 13.50%.,

W W, W b BT 58 M Uk 2F 4k 4 S
929, 93% .31.30% .30. 57 % . Fiti 5 JHE /K i+ A 48
TR PEVE VR 27 2 & i 5 5 L TH IR T RE I ka3 (R K
XoF T I TR M R VA £ 4 B it O TG W Y L 45 e AT
B BE AR AL TR K W, ~ W, 4b 3 [ 4 58 Pk vk 9% 2F 4
AGHREE N 4.59%

TR 75 TP VR IR AT 4k & A B R (P<<
0.05), Wy, W, W, &b # R, {f 4> 5] A 40. 20%.
42.51%6.39. 96 %6 , B HE /K S A BE AN s vh MR VR AT 4t
TG AR W, ~ W b 3 i (i e 2 v 4% 2T 4 A
PRI E A 5. 980, 5 1 1 M VR A ) A5 Ak R A AR ]

R4 FRAKELETHETEEFRSHNATESN

Table 4 Results of variance analysis in dry alfalfa nutrient content with different water and fertilizer treatment

A Treatment HMEA CP HLAE i EE % 1 47 4k ADF 27 4 NDF
Source df F P F P F P F P

F 3 4. 29 0.0116 3.54 0. 0252 0.41 0. 7461 3.18 0. 0366

W 2 0.03 0.9664 3.35 0.0473 1.03 0.3685 2.95 0.066
FXW 6 0. 62 0.7154 3.24 0. 0129 1.86 0.1182 1.94 0.1026

22,2 IENELERTEERIRSOH w4
SE A SR AT GEIEN EEREO 5B D
M (P <<0.05), F,, B, B,  F, W18 4 %1 K
20. 85%.20.92% .21.10% .22. 32 % . I %5 Jiti AL 12 A4
Hom. HEMHEASER LFEELGF, FRE RS-
EET R, SR IE N 7.03% .5 Fo .
F,.F, (b #E A B EE S, FF, A3 5% BB AH B
RN 1.20% . R EER.

B WOHLIE G & e R AL B R L FLLF
F, Ab 5 %F BEAH o b T Ry 4. 01% ~22. 34 %,
=it A Ak B TR] Bt 25 it AE A 36O S B A R
P55 E (P<<0.05),

Fo F F. (F, b BN A9 R P Uk 4 &F 4k & = 4%

WA 30.35%.31.27%.30. 61%.30. 15% . H f&
() TR 1k £F 4 & o 76 45 i R BR . B AR A KL B &
it AT A ) 3, BRI A S R R AR TR
R B b B4, AEL e ES X A Y TR R VR A AT 4 Y B OE
TREHW(P=0.7461).F, Ab3F 0y 12 7 B %
YR, GBI KT 3.04%,F, 4
BN SN 7 o AR S M i o (1 S O < N 5
T 0.64%,

T TP PR VR VA £ A B i B A R IR R B R F
Fi Fo Fy &b BEF, {5 50 0k 43, 1426, 40. 92%
40.07%.39. 43 % , 5%F B8 F, AH Eb» = /it 8 Ak 2 )
AR R 5. 14% 7. 11% .8.59% , F, \F, AbH 5
xR F, hb 2 5 i 35 (P<<0.05),
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Fig. 3 Effects of different water treatment on nutrient content of dry alfalfa
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2.2.3 RiegA A E T E

FEB IR H A

M5 A I F,W, P NEFERHEEA S
HEE. A 22, 44% X BIRTF T 7.63%,F, W,

Wz,

AR SR EAMERER T 7.10% . F, W, 45

TEEN SRR FEE 20,51 % X A LR
R 1. 63% IR AS H L F, T a9 =44k # g 25 R
TR Y AU A A B ) TG I e A

12 ASAb B % BR F, W, 4b 38R 8 45 04 LIS D5

7.29% . WA A A B O LA 5 64 5 ek T L
JK LI 17 5 B R R RO

JK HE Ak BO6E A A IR P U TR 2T 4

i A I 3

A5 Ak B 1) G ) A0 AR A ML L AR TR SR R A F
Qb BT B 7K R G 800 X A IR M T A 1 AT B

MR S5 9 KBRS A5 R A B 1 IRV T 4
BB PR IR O — 3. 4900 ~8. 2704,

A R 2T 2 A R AT AR R W, Ak B

SR L iR E 3. 7906, X IR 40. 53 %0, K HEHE TREAE TR VR AT A s . 12 DAL BRAR L
R E T EHEMEERSE.EW BT E FW, BT B P R4S R R B E
1 FELRR s 5 dat de I, L E Ry 2. 5000 B X IR IR T 36.32% , 55X BEAH LLREAR T 15. 80 %,
£S5 ARKELENEEFEEFRBSHZM
Table 5 The content of dry alfalfa nutrition under different water and fertilizer treatment effects
Kb FH Treatment HMEH CP/% MG EE/ % R4 48 ADF/ % g £F 48 NDF/ %

FoW, 20. 75+ 1. 622 2.6740.13¢ 28.3141, 32¢ 44,0940, 59°

FoW; 21. 4040, 624> 2.6540.05¢ 29.5141. 26 44,84+2.39°

FoW; 20.4141.18¢ 2.7740. 13" 33.2343.40° 40.48+2. 02

W, 21.0040. 35 2.5940. 21¢ 32.3940.59¢ 38.5140. 80

F W, 20. 8840, 547be 2.90+0. 21" 31.6041.67¢ 43.58+3. 35¢

FiWs 20. 8840, 472 2. 9440, 29" 29.8241.60" 40.67+1. 24¢

F, W, 21.0340, 372 3.4140. 042 29.2940.63" 38.3241.62%

F: W, 20. 5140, 36" 2.6140.13¢ 32.8641. 28¢ 42.42+0.59°

F, W 21,7740, 2470 2.5040. 19¢ 29.6941. 142 39.4741.00°

Fs Wy 22,1940, 25 3.79+0. 007 29.7140. 86* 39. 8840, 42

F; W, 22.4440.53¢% 3.5540, 72 31.234+1.17¢ 42.09+1.67%

F; Wy 22.33+0, 23 2.57+0. 20" 29.5140, 27¢ 36.32+1.82°

2.3 AEKELENEETESE

SRR

AN, RS LT 15,24 g - pot IR F]

HY &5 AT AL, A AR ST B (AR e R
F, W, &b 3 (22. 01g « pot '), F, W, 43 (3. 70
g+ pot DIRZ, B THE ™KK FW, 42
(12.08 « pot ), KA N 2AE TR R H & T
xR, AR IEALEL R W, 5 W, AR BT 1S 24T
R R B ITIC 2 5, b Fy BN, BE & #E K

16.57 g« pot™ 'AKW N 8. 700 7 F, AbH T,
Wit 5 K 1 3 N, A A T R SRR AR S SN s 7E
F3 Ab¥EF . W, 4bBEE W, (W, 225 B 3%, KR 4
e AR R s AE A R AR b R, W b PR AR
W, 5 W, 4b 3w, td B R K i 5 3 e R )
Al DL R BT E A TR R

a
24 + ab l
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= ab b 4
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Fig.5 Different water and fertilizer treatment effects on alfalfa dry yield



112 -

HooF K

%26 %

2.4 AEKIBAETHELEEM EHERRM
A

RN 2R R Ik 08 LU A & i e Xk
AT 3 R S R S e R A A B
B ERMESHEA S ERZIEMCER, A&
6 rPAS L A Y AR i ORLER 1 R AT R A i AE

EE DI ESN E I SR N F o ) WE UL T =1 RO
HE, U B I T DA I E A5 i R R AR e 1A
4 it JB 08 it I i (x5 A (H R AR A Cy) R 47 [l I
M FFAE—IC R y = 0.0061x*+ 0. 0382x
+ 1.176(R*= 0. 9856) ,

x6 ARKEABEMEEFERZRHHN

Table 6 The nitrogen accumulation of dry alfalfa under different water and fertilizer treatment effects

AP Treatment 7= Yield/g » pen !

MEA SR CP/Y% ML MR Total CP/ g« pen !

Fo W, 12.41¢
FoW, 12.08¢
Fo Wy 15. 98be
F W, 15. 24be
FIW, 16. 17"
Fi Wy 16. 57b¢
F, W,y 18. 33"
F, W, 16. 6420
F, W, 19. 25"
Fs W, 18. 30%
Fs W, 18. 902
F3 W3 22.01*

20. 75¢b¢ 2.57¢
21, 40%be 2.58¢
20.41¢ 3. 264
21. 002 3. 204
20. 88ebe 3.38¢
20. 88ebe 3. 464
21, 03¢be 3.85¢
20. 51b¢ 3.414
21, 77#b¢ 4,19
22.19%b¢ 4. 06%
22.44% 4. 24"
22.33% 4.91°

2.5 EREHBETEERASSEEFENHEXS
WREEFENEL

25,1 RFRAKREASGTERBEELASF 257
R ot A X o b RAHTE &4 =W R
HEFRR WA RES MR 7 i, HEAE

RS EHEN SR RN EFIEMH X (P
0.0, 5 &g s #IEMKE(P<0.05),
MERER &R R HEA S CHIE & R
VekerdE vk A g 5 2440 T EE 8 LT
EIESTE W

R7T BEFENRSEETENEXIESN

Table 7 Correlation coefficients between alfalfa dry yield and nutrition of alfalfa

£ B it ikid= HLAG 7 R Y 1 Ok 27 4 o PR U 4T 4
N P K EE ADF NDF
—0.105 0. 841 0.584" —0. 105 0. 265 0.210 0. 180

2.5.2 RREKEUEATEREEAFSETLETHRAR
Se g rmBEsN BRREHESHRE. SHRS
SARF AR L M E 56 F L A R0 53 8 0 7 v
AT RE R B RER R y=bFtax +
ay X,y FORRAE AL b I x N E R N

i ay va, A REL. SRR 8 Pron . 15 2] YR A b
FIKF- R 0. 0006 (P<<0. 01) , B I )7 T A G 2 2%
SCARARE R E 43 B 9 45 A5 2 [ H 4 y=1. 420+
52. 41965 xq .4 Hi & Wl £ X AE 42 4F T H 1Y 52 0 A
K MRET 70. 83 %0 W 18 4 1 1 ARk

xS ZRNHMEOARAFEMHAREKR

Table 8 The coefficient solution of multiple linear regression equation

REAG T FrifE i

7 R B E P R R

LA ZRE R o F1{H I e
Parameter Standard Coefficient of
Model Type IT SS F value Significance
estimate error determination
I Intercept 1. 420 3.160 0.515 — 0. 20 0.6627
& i Content of P 52.41965 10. 638 61. 885 0.7083 24.28 0. 0006
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M AN J8 2 2R AR Ak R B2 A Ry 0. 50 %6, & B iR AR
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R K Ab 3 5 K AR S & R B A E AE 09 NLUPLK S #A
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BEET G 45 < AN TR K HIS 2 45 %0 1 A 5 A S 113

85 ), 8 0 i AT Sk IS K Ak 3R AT LGRS Y
R 5 B0, IS it IR R K Ak B AT LR
o E S BRSPS i S T R I
SR YR R VR R R AR AR RS
b 5 AR E s ORLER 1 SRR A R A
T mm R M EER R A E A S R AT 2001948
FETE & A BBV S A0 A L BE B AT I 2R
M. BB ENERRE LT R 2
WoKAE Y S5E AN 2.4 5444 B 15 RS Wi
i T L E SR A

2 BRI G A L it AR T DL T AE AR
FIEr o BRI R 0 27 4 & 5, 5 A3 50 B 9 45 SR
s AT I b BN, 55 76 B AE R A (1 MR 7 A i
Wi 5 it A ek 174 454 RT3 o 3 5 ) B L 1 F 9 4
B—H, BB il A EIE K A A MR
HEM 17 T4 %R m & 18.72% , 5 AR I 45 A
. FREEE R ST R I e B K IR
(38 n it v s S A T A5 R — B0, KT E TE M
S = R AN 7 R o A R NS Sl GV R S L W
i) , 45 & DU I 4 b ok 7 e 7K A 355 185 K E 5 AT DA
P e A 0 T

HT IR S5 R AT L TR RS AR R W L A
B e Y E K R R LA R 2, AP T R 7 i bl
5 VE K B RGN R 0. SR A6 S AR A S A
A KA A B 1 AR M 0l e A KO 2 AR
T 50 398 it 2 A M O 2 — A MILAE L, — T AT A
PR BEIE A e B b R T R T R
BE o5 — 7 T A DA R rh ok B AL BB
TR L HE R ) L BRI R A 4
M PE S A0 B R B, NP UK i R R
Tt . AR A & B, fE NPM it IR X 7
fedifrm =i, SRR A R —8. A5
FEKHE BARERVE R R 58 T B 48 44 7 B it g0
o 7K Ak BT AT A BE R4 R TG K Ak 2 e AE
Jei « ANRE S HI 55 RERERE A, A R BB AL W i R H
AT R A8 e ) AR A R L AR RS A K
T K A ] LA B 7 R B R

WM R b A AR T R o B T K R 1
T30 K A A BE X & A5 1 NLPLK &g
M, A E A 0 NLP LUK 5 2 0 bl 3 it R = A 3% K
TR0 5 2806 B A 1 248 77 i 5 A8 0 8 i A 2 AR
BEFEHL. EHENEHRESSFRE/FE y=
1. 420452, 41965x; MIZMERIHCR ., BALHE W
FHAR R RS U 5 1 B A it TS o ) G R T L & A

PR TR P O 4 2 A 5 ik vl P O TR 2 4 R
AR REAR . 256 X LI AR R K
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