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Effects of livestock manure ecological fertilizer on fertility of
irrigated desert soil and ginseng fruit quality and benefit
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Abstract; In the greenhouse, a field experiment was carried out to study the effects of ecological manure of
livestock and pouliry on soil fertility and ginseng fruit quality and benefit. The results showed that the suitable fertil-
izer proportion of animal manure ecological fertilizer was 45.00, 1.50, 0.09 t - hm™ of polyacrylamide. Compared
with traditional chemical fertilizer, the soil bulk density and pH value decreased by 5.39% and 9.11%, and the to-
tal porosity, aggregate, CEC and saturated water capacity increased by 5.18%, 21.03%, 22.40% and 5.18%. Or-
ganic matter, alkali-hydrolyzed nitrogen, available phosphorus and available potassium increased by 20.36%,
2.04%, 2.01% and 2.04% , while the activities of bacteria, actinomyces, sucrase, urease, phosphatase and poly-
phenol oxidase increased by 10.53%, 13.39%, 13.74%, 1.46%, 5.41% and 5.96%. Ginseng fruit yield, soluble
sugar, Vc and soluble protein increased by 5.45%, 9.09%, 7.55% and 10.05%, fertilizer profit and fertilizer in-
vestment efficiency increased by 30.31% and 33.52%, nitrate decreased by 7.78%. The application of livestock
and poultry manure ecological fertilizer improved the quality of soil and ginseng fruit and the economic benefits of
soil organic matter and ginseng fruit.
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NS H (Solannm muricatum aiton) X % K775 |
FNAL KGR RS w & Ve MZMfgdEc®! , &
PE AT A SR AR T S AR TP Y NS R AL E
aiFE PN 1930 kg - hm™> (N # A& 870
kg + hm™,P, 0, A& 460 kg - hm™,K,0 # A &
600 kg - hm™) , I HLAC Z B 40 46 7% /3 A h
285 kg + hm™ | NS 7= B iy 2 2Rt FHALIE
KA IE , 5 25 4 i 0N S 2R 0 BT R
R BF9 3 & 26 2R BB B UL SR IE 2 A S0y
REETTE

A ORE B ISR T AR 7 5 5
HPAM T R RS TAE, b, & & 2y L
HRAR 5T RS A R A 2 I 5 ) B
W5 R B, FEe S = LR H A S IR AE 4 i 1 &
BEAPLBT S & FEOM D IR At e & T R
PSR S LR A R
M IEASEC R 5 it 4 2 A sl b st 7 - e 4k
PRI S M2 SREFE A M TR A5 4R & T R £
S PH R AR R 5 X 3 5 I Tt B v T A
ROPELT it A ZE BRI T R B | 5 3
PREE™ i FH 2280 AU s T+ el b
Jiti XG2S 32 5 T+ 18 pH {EAZZ v dERE ", B R
SEURIESY e B P 2 24 T - R I R 0 it
FTE e s i XS R 5 3 2SR i 1 LI E %L
A A 3 RN T 9 A TR R R R K
wY L BE R+ E 4 R AR R R
(OS2I . D SRR ST S NG 25 HE A b BT LA
R 45 5 1 A0 AR AT RO B NS L R
F Cu.Zn BRUEA —E WAL HEE R X380 +
Herh Ph Cd HLAT #sm i BiA/E FHY' 5 it FH % 25
MGFEXT Cd . Cr Pb I Ni A & EHT Ry
FEFFHCA M FHRRAR T FRAPRL D Cd St ™ 5 383 |
Tl T AR Wy ¢ B Tt FH AR T Ph 1A R4, s 2b
T KRR Ph B Wi s 33N AE ) AR A e
FHUA> T K5t Cd oA B0 7Exs 3 s A
PR BV K 3% 8 4 1) SRR S 2 R 1
FEWR Al FH T LA AR o 04 2 A Rt g 2
PEFERN AR 3% 2 B v A e S Y R
S5 PRSPt P 2R 36 T DA e B 1R K S A R O
Ui B A IR T i P 2 s TR e mT DR vy e 2R
BB Ve &t BRAUR ST P B & > R38R
Mids| 2 C G it T, ) RLAR v A O i o
J5E 2 D i 22 T AR R H R R

25 LR BN & 8 264l 22 5% O it ] 2l
G AN FEAT AR W ok R AT IS ] 3225

TR S I SN AT - PR A R A 8 R R
HER B TR fF 5 T H XK E AR Fin
FVH W8 55 BT el 3t T B 8 20 A A X
T3 B NS 5 BRI £ 1) R T i 2D DL SC
BRARIE . HR A AR /i 5 8.08x10° ¢ A & 3%
EAPUIE (42 5.05x10° t, JE 3 2.44%10° t, F 3%
2.62x10° 1, W92 1.68x10° t) ' I THA T &
PR HUE | BLEA B Y 5 BER S Y 54% , 18 43.72
X 10° t Y3 5 2100 i 2o o TS 7 Rt JA) L 28 XU
HWGR G50 T 2 RIEE, SRS N0, X EEH
BAAE S AN 22.12% ~ 24.34%, N 0.32% ~
0.83% ,P,0, 0.15% ~0.40% , K,0 0.44% ~0.60% , &
4 JRE T Heg .Cd ., Cr F1 Pb & ¥/ T B L E 1Y)
B IE S mARIE(GB8172—87) T

R T P AIE 5E XA I it A AR IE 5 B0R = £
et TR AP AN NS A AT AR
MAER DL R B S 2 X & A A S R BE 15 YL ) [n] A8
ASCHRYE N S T NS AL A 5 DX S = it
HE K-, R FH - i A B B R o L B IR 38 0
BAVE SR E F AR L 2E o ) (RA
WEBERe) > H LR A, AR B ARSI K&
BAVUE RS IR L R 0 3L, R 79 9 15
e eyl = 4 FH il R — A 5 A Sk 0 A AT i FH
BRI E IR P NS R BRI AR |
AT A IR N F & 2S00 9 U5 AL A 2R R 4 ik
R,

1 ARSIk

1.1 kst

111 XMt 5T 2019—2020 4F7E H i
AR H N DV VD IR % N1 T (10015
56"E,39°05'01"N) , i 1 451 m, E[% K & 116
mm, 75Kt 1 850 mm, ¥ 7.50°C, H 4L
3053 h, GFEH 160 d, +HESR KR+ i
H0~20 em TJEAEHLTEE 18.14 g - kg™, HlfR A
95.19 mg - kg™', XL #E 10.81 mg - kg™, B AP
134.53 mg « kg™, CEC (FH & T & # &) 17.75
cmol - kg™ pH & 8.19, + &5 BT 1, A7
YEY =

1.1.2 XBHF  RE,N46%; BB, P,0,
57% ,K,0 37% ; B R ¥ , Zn 23% ; SR EZ , Mo 54%
KBRS S AHUR 46.30% N 1.32% .P,041.29%
K,0 0.61%, kit 1~20 mm; KB4 38, A DLE
35.41% N 0.43% P,0, 0.32% K,0 0.56% , Kif% 1~
20 mm; KEXSEE S AL 46.77% N 1.31% .P,0;



5513

FNANRAT : 75 8 ZE AR SR HE 58 AT T B i S NS 2R B R i F) 5 i 223

0.61% K,0 0.92% , Kift 1 ~5 mm; 5 P94 B, T
JKAEH 200 g - g7 . pH {H 6.9, K% 1~3 mm ;=W
JIES Ay it 2 2 T I, 5 A 5 2 A AR 0 T 2.50
10” - gil SRR 0.2~2 mm; Hilill & & AYLIE, F3
X3 A 2 RN AR W TR AR XL T B A B 4% 0. 4000 -
0.3500 : 0.2498 : 0.0002 R4, & A PR 42.77% N
1.03% .P,0, 0.41% .K,0 0.72%; A # A S HL H
B, JRZE SRBERREN | A IR A R e A\ T B o L e
0.6349 : 0.3175 : 0.0423 : 0.0005 i€ &, & N
29.21% .P,0, 18.09% K,0 11.75% .Zn 0.97% Mo
0.03% ; 7 & 2 E A A0 ARG IR 1 ik p i Ty,
HEEAVUIE NSH L R AR 6 i KT 8
HH 2 0.9659 1 0.0322 : 0.0019 R4, A LK
41.53% N 1.87% . P,0, 0.98% . K,0 1.28% . Zn
0.03% Mo 0.01% ; NS S5 FR K
1.2 REHE
1.2.1 X4 KK 1.5 & A SNy i
P, 20194E3 10 HEFEESAIE ASRE
FAREFSR A IE G 3 FORE, B R0 JFURHE 1 3 A8
G T, VEREIF 236 Lo (3%) %31 9 MR g6 by Y
(1) 3R P ARG 9 FhE &M AERN,
R 2. F W RME AT LR R AS R
R R 5 R B F AT, 2020 4E 3 A 12 HigiT 3
AL, ARFR 1 X RE CREAE ) 5 AR FE 2 fE S AL AE
()7?(? 2 070 kg - hm ™2+ W08 4% 1 000 kg - hm 2+
fiRA0 1200 kg« hm > +HTREE 60.78 kg « hm > +EH R #4
8.63 kg « hm™) ; Ab3 3, F & S AR N0 (it F 1t 46
590.00 kg - hm™) . AbEH 2 F1 3 (B A BRI 4R
IIHENERARSE (N 870 kg - hm2+P,0, 460 kg - hm™+
K,0 600 kg + hm™+Zn 13.98 kg + hm™+Mo 4.66 kg -
hm™) , FMEEEES 3 U BEVLIX AHES
1.22 A#FE DX 26.25 m*(7.5 mx3.5
m) B/ NX DU R G R IR —k BIRE F S
FEMEAERN MRS R R A 20 em 12 AEIR
RES L2, 22 ZBRE 2298 30 emx 70 emx 70
em, FEZE LB MENS FIHOIE , a2 A AT 10 d 78 S pi i
AR, % IR PR 37 28C ~30°C, 10 em T2 R
JERETE 12°C ~ 15°C , BEFE IR 45 d I A RHTf
FHEA, R RREEFIATEE A 10 emx35 emXx70 cm,
EAIE AR FIRIEHRIAE 24°C ~28°C , 1% [a] =5 1R 72 1l
TE10C ~15°C, 1/3 IRETEAS RS 1 R K
I 45 G HEKIBIE, 2/3 IRETEANS RS 3 REE K
WInT 5 BRI, B/ 1A T,
SCEHICA N R W R ) RAK R, EAS R
ERE JTAEW 55 1,23 BRI R W & HE K 1

W BN ER 7.35 m,
1.23 H&RE75% ASHRIEH A /N T
P8 34T, BEATRAE 5 Bk, I SE R L SRR SR A R
T OARRE T R Ve il MR SR R
o, BN BUCRIGNT T N
B A T B EATET T, 5 2 AS R
J&i , A AR I /N A X R AT B S AR R
££0~20 em BHEZ LHES kg, US98 2 ke, 1 kg
Bt B 4°C PKAS G BRI RE S8 A i
g e, 530 1 kg EAERCT 2L 1 mm G462 P9 0 2
FERINig e o
1.2.4 ML FHEx  HIHEAH LEE >0.25
mm A1 SRAAF FH )45 7K 20 e >R FH A 0 R
T AR R B AT 3 pH (B . CEC A1 HILB I 2
FINBREE (KL 5 1) iR #i—
NH, OAc—NH, C1 YA FIHE 475 R B A8 AL — S I FA% B
il A SRRt AR S A8 o SR FH R | NaHC O, 3
PSRBT L (01 NH, OAc, R4 — KOG VE 4
FIFE K i = T A R FL R BE x 2B A
Bt RO DRI | 0 R RN 22 AR Ak I R
P B Mk (3,5 - S K IR b (i e i et
P BRRRR AN Lk AR R R s YRR AR
Ve TP T 35 P R 1 I R FH K A TR il Ak
:.2,6- T UBE M E 1 RO - R RR k% s
W C-250 Jefrpk'
1.3 #HEBEBHWH

2% 5 W VSR ] DPSS 10.0 Ge it 54347, &
L, ISR K gk,

2 5T

2.1 BEBEELETERAHE

1 2019 4F 12 F 30 H A S5 RIS I e %
AILAE (R 1), 7 & 208 A N0 F Y WAL
Ni(R)JE:B ASHRELEHE(R=47.43)> A BB AN
JE(R=42.72)> C RNMBEIL (R=22.13) , 57K
Slzqzﬁjfﬁ%ﬁﬁ’KAl>KAs>KAz, K >Kpp >Ky,, Kes>
Ko, Fl K, VEEERMELESIEREMLAEGH A F
BAHPUIC 45.00 t - hm™ : B, AZ LI 1.50
t-hm™: C,RAMBENE 0.09 t - hm ™, B 7 & 2%l
ASIER T HE G . & &AL 0.9659 : AZ
KL HNE 0.0322 = RNMEBE 0.0019,
22 EBEEEELESEMERLIRARENEME
2.2.1 sFEEFEACH TG H e H 2020 4FE 12 A
26 H AZS ARG I B °T LAE (% 2) it ]
BEERMEATIESE RN L, BT -
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BRASE R T AL B, A 2 M AR T pH A,
BR T HZRIEF CEC, AN[FANHZE FE A pH {H 0%t
WAL G AIE > 3 & F8 8 A 500, FLBR B2 | A 3R A4 A
CEC A . BB HREABIESLHAIES TR, F &
A 5L S AR L5, %5 A% 5.39% (P <
0.05) ,pH {AFEAK 9.11% (P<0.01) , A& FL BT 28 14
5.18%(P<0.05) , A R & In 21.03% (P<0.01),
CEC 14711 22.40% ( P<0.01) ; 5 %) B8 45, 75 d R AR
6.11% ( P<0.05) ,pH {EF%{K 9.89% ( P<0.01) , S £L
BRREHE N 5.95% ( P<0.05) , A1 BRI 25.20% ( P<
0.01) ,CEC 111 28.06% ( P<0.01) . {5 ALIE 5%
R HL# , 25 A pH {EP#A 0.769% 1 0.86% (P>0.05) ,
SFLBREE AR CEC #90 0.73% 3.45% F14.62%
(P>0.05)

222 3P EIEHRERA B A RARAT T

HH 2 3 AT it & & 28 A B IE 5L b IE LA,
WEHIGR T HIER AR K, B E it TA
BILITE 5 £, T S 2 T 25 R S 3 0 A8 b AN
AN AR R K B A HILJT B e L A5l R
RN E B AESESAE RS XTI, & &2
S SESGANE 5, AR K B3N 5.18%

(P<0.05) , A AL N 20.36% ( P<0.01) |, Bl i &
SO TR R B T 2.04% . 2.01% 1 2.04% ( P>
0.05) ; 5 X% B8 He %, M A EF K B340 5.97% (P <
0.05) , A ML 5T, Bel A &, 50 Wi A0 R 3
26.13% 18.68% .50.32% 1 23.75% ( P<0.01) . f&
GEAL IR 5 6k BE L g, 1 R 4 K RN A BIL ST 34
0.73%F1 4.80% ( P>0.05) , Hififf &, . 38 500 3 R4 40
H4116.30% 47.36% 1 21.28% (P<0.01) .

223 MNEERAEYABEEEGY R HmFT4T]
it A A AR 5 AR S AR g, B
B T A T Tk TR R R T Y T 1
B = T IR RN 22 B ST T 1, R R I I 1
Mg/, A ) A AL A B G G P Ok B S A
BESARGALIES XTI, & & 200 A SN 5% 54k
NE LA, 20 B | 028 TR I IRE W il T M 3 10.53%
13.39%F113.74% ( P<0.01 ) , B iR it 355 1 1 22 73 4
AL B IEPERS N 5.419% F11 5.96% (P<0.05) , Bk i5 74
HIM 1.46% (P>0.05) ; 5% BE LA, TR T2k i il
FREWH B 35 ME RSN 13.174% . 15.20% F1 15.64% ( P<
0.01) , R F 1 | Wl 12 ity 7% 4 R0 22 I R Ak Tl 0 2 34
JInEE N 6.09% .8.33%#11 7.38% ( P<0.05) . £5t /LAl

£l L(3) EXRBANER
Table 1 L,(3") orthogonal test analysis results
A(HE il : . .,
(B RAHE) B(AZ A ) CORPIHBER)
( Organic manure for ( Ginseng fruit fertilizer) ( Polyacrylamide) e
R Ak Jivestock and poultry) >inseng fruit fertilizer olyacrylamide s i
ie
'l‘. t ) t =N =N E=N
reatmen E\‘EH—JE T i E@}‘HE P Eﬁ)ﬂi iyl /(t - hm?)
Application rate Application rate . Application rate
/(t - hm™?) Code value /(t- bm™?) Code value /(t - hm?) Code value
1 45.00 1 0.50 1 0.03 1 107.42+1.34hB
2 45.00 1 1.00 2 0.06 2 101.25+2.04¢B
3 45.00 1 1.50 3 0.09 3 147.78+1.11aA
4 90.00 2 0.50 1 0.06 2 35.51+0.64¢E
5 90.00 2 1.00 2 0.09 3 84.71+2.16dD
6 90.00 2 1.50 3 0.03 1 108.08+0.98hB
7 135.00 3 0.50 1 0.09 3 79.62+0.64eD
8 135.00 3 1.00 2 0.03 1 74.99+0.47{D
9 135.00 3 1.50 3 0.06 2 108.96£0.83bB
1 K47 E=13 K
R 118.82 74.18 96.83
1 level average yield
2 IK S b v L K
KFPE7H (K, 76.10 86.98 81.91
2 level average yield
3 KRR R (K
GRY 87.86 121.61 104.04
3 level average yield
2 Range (R) 42.72 47.43 22.13
FWF .
Primary and secondary order B>A>C
/K Optimal level A, B, C,
G Optimal combination AB;Cy

T SBR[ RS TR ISR o KPR E AR/ FREFIR TSR o5 KF2E7 B, T,

Note: Different uppercase letters in the same column mean significant difference in LSR ), level, and different lowercase letters mean significant

difference in LSR o5 level, the same as below.
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Table 2  Effects of livestock manure ecological fertilizer and traditional chemical fertilizer on physical and chemical properties of soil

A

>0.25 mm

WL 4l Fh 2 7L B : “EC
reatmen ertilizer /(g em™) otal porosity/ % Aggregate/ % (emo g )
ol
1 HIBRC Z:E{EHE) . 1.31+0.44aA 50.57+0.32bA 26.98+0.32bB 8.19+0.44aA 17.75+1.46¢C
Control (no fertilization)
2 .. ’f??jﬁﬂﬁﬂﬂ . 1.30+0.96aA 50.94+0.48bA 27.91+0.46bB 8.12+0.83aA 18.57+1.98h B
Traditional chemical fertilizers
3 ) AESMRESIE ) apa 53.58+0.67aA  33.78x0.51aA 7.38+1.01bB 22.73+2.11aA
Livestock manure ecological fertilizer
x3 BEEEELESEEZRSUEX LERKERBYRM BRI
Table 3  Effects of livestock manure ecological fertilizer and conventional chemical fertilizer on
soil water holding capacity, organic matter and NPK
R i o o o
R I Ab T Ji[uy SRS Saturated water ﬁm L Mfﬁ?—fzk 1%)&6}‘& ﬁ)dlﬁﬁ
. R . Organic matter Alkali N Available P Available K
Treatment Fertilizer holding capacity 2 4 » »
-2 / (g-kg™) /(mg -+ kg™) /(mg - kg™") / (mg - kg™)
/(t+«hm™)
i IR
1 X]L\(Z:EEHE) . 1011.40+0.46bA 18.14+£0.21¢B 95.19+1.03bB 10.80+0.23bB 134.53+0.34bB
Control (no fertilization)
(s
2 .. /hgl:ﬂﬁﬂm - 1018.80+0.51bA 19.01+0.54bB 110.71+2.04aA 15.93+£0.54aA 163.15+0.67a A
Traditional chemical fertilizers
3 w ARSI 1071.60+0.69aA 22.88+0.73aA 112.97+1.61aA 16.25+0.67aA 166.48+0.88aA

Livestock manure ecological fertilizer

R4 BREFETRSEREUEN D EREMMEEEENRIT

Table 4 Effects of livestock manure ecological fertilizer and conventional chemical fertilizers on soil microbial and enzyme activities

" - . . eTids B2l Enta
4 59 HpHE 5 pils
b R A= . e Wi PR Polypherol
o Bacteria Actinomycetes Sucrase Urease Phosphatase .

Treatment Fertilizer - S . . - 4 . 1 oxidase
/(A0 gy /(X107 g (g g - dT) /(g kg b)) /(g kg - d) i
/(mL - g™)

9 HE ™
1 XT\(TE@HE> . 1.67+0.33bB 1.25+0.33bB 1.79+0.42bB 1.97+0.08bA 0.36+0.13bA 1.49+0.21bA
Control (no fertilization )
2 e ﬂ;tﬁﬂﬁﬁlﬂ - 1.71+0.94bB 1.27+0.86bB 1.82+0.65hbB 2.06+0.21aA 0.37+1.01aA 1.51+£0.36bA
Traditional chemical fertilizers

ARSI 1.89+1.08aA 1.44+0.91aA 2.07£0.75aA 2.09+0.34aA 0.399+2.14aA 1.60+0.44aA

Livestock manure ecological fertilizer

SRR, AT RO TR | O S 1 DR 6 1 (P<0.05) ; S5XF B LLEE, Al i VA L Ve FIAl 1 2R

Tl 2 Tt 0% 1 R 22 1 S A il 5 PR 2N 2.40% . 1.60%
1.68% 4.57% 2.78% 1 1.34% ( P>0.05) ,
23 BEEEFEASEMASRRREFEMHE
kA
23.1 MHARRGRGHa hES WM EHE
BRMEASIESERI L, B 5 miEm T AS
Ve &, R S B S T R I R A I R
F i, B RAR TR & &, AL AS
RN Ve AInliE MR AU B g 2SR
SHEGALIE S XTI iR $h A A I > B & 28 A=
BIESXTH, &84S SESAIE L, vl
‘{ﬁ'f&%‘%%ﬂ?/ﬁﬁ@&élﬁiﬁm 9.09% F 10.05% ( P<
0.01) , Ve $41I1 7.55% ( P<0.05 ) , RS PR EL FE&AK 7.78%

1S3 M 24.14% . 19.04% A1 21.00% ( P<0.01) , fil§
FRERI NN 3.09% (P>0.05) , fEGALhE 5% Bl L4
AT PERE Ve AT PR 1 BRI R Eh 38 0 13.79% |
10.69% 9.95%F1 11.78% ( P<0.01) ,
232 MALZRRELBKAFERKLBZNOT A
HI 2 6 RIAL i & & 2800 A BN 55T A,
AR E T ANS R R AR R E
FEAE it A R R R R, AN [ AR R 2k
Jk\,ﬂ;. PRIRFN =5 7 & 2 A S > g >
T BB ARSI S5 A SR LA, B = A
%gibn 1.96%F13.17% ( P>0.05) , BARR I E Bkk
T RN 5.64% .6.45% F1 5.45% (P<0.05) ;
EjXT R LA R BRI R BRI
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Table 5 Effect of livestock manure ecological fertilizer and traditional chemical fertilizer on ginseng fruit quality

Y > " :,;L\'l \El n bt ﬁ” f‘\JiIL:
b AR 2k PP Ve AT 1R Fiie
Treatment Fextili Soluble sugar y 100e"! Soluble protein Nitrate
reatmen ertilizer % (mg g™ ) o /(g - lOOg_] )
O HH Al
1 MR TH{EHE) . 0.29+2.11cC 14.60+0.62¢B 1.81+0.98¢C 142.45+0.34bA
Control (no fertilization )
2 .. 11}:%4]65& . 0.33+1.86bB 16.16+0.78bA 1.99+1.20bB 159.23+0.28aA
Traditional chemical fertilizers
3 AL 0.36+3.02aA 17.38+1.04aA 2.19+1.86a A 146.85+0.46bA

Livestock manure manure ecological fertilizer

Ro6 BREFLESESERFUEASRERRE =B ®EAIRIM

Table 6  Effects of livestock manure ecological fertilizer and traditional chemical fertilizer on ginseng fruit characters yield and benefit

ByeE O MARAA  REARFNE ek
LIS St /(A /(. /(TG yies
e ; i R A L / (kg - ¥k i hm™ hm™ hm™) /(OG- 5!
Wiodm ke SRR RERREUE S RRE /G- D R ) ) ) /(08 - 0
" I, Plant height Fruit number ~ Weight of  Fruit weight Yield Unit yield  Fertilization Fertilization  Efficiency
Treatment Fertilizer . - 9y . . e
/m per plant  single fruit/g  per plant /(t+hm™)  increment costs profits of fertilizer
/(kg - plant™) /(10* yuan - /(10* yuan + /(10* yuan -  investment
hm™2) hm™2) hm™) /(yuan - yuan™")
XARCASIEAL )
1 Control 1.29+0.13bB  11.24+1.27¢B 147.59+0.43bB 2.74+0.24cB 110.89+0.38¢cB
(no fertilization )
(N
2 Traditional chemical 1.53+0.18aA 13.12+1.43bA 192.96+0.65aA 3.41+0.73bA 138.96+0.42bA  12.63 1.28 11.35 8.86
fertilizers
A
3 Livestock manure 1.56+0.27aA 13.86+2.10aA 199.08+1.34aA 3.63+2.19aA 146.54+1.04aA 16.04 1.25 14.79 11.83

ecological fertilizer

LE A% (T - W) FRER 2000 B4R — i 3800; BFRHT 3600 BILFRE: 4000; FREL 36000; & B EEA- AL 266.67;2019 42 NSRRI B 4500,
Note; Price (yuan - t™') UREA 2000; diammonium phosphate 3800; potassium sulfate 3600; zinc sulfate 4000; ammonium molybdate 36000; ecological ma-

nure of livestock and poultry manure. The average selling price of ginseng fruit market in 2019 is 4500.

TN 20.93% 23.31% .34.89% .32.48% Fl 32.15%
(P<0.01) , fEGACAES %I FL B, Bk | SRR S5
IR BLRR R R RGN 18.61% ,16.731%
30.74% 24.45%F1 25.31% (P<0.01) , & & F&fi4:
SIE S ACNE L, 38 77 (8 it AT A1) 70 AL 45
BN 27.00% 30.31% 1 33.52%

3 g S4ie

Jit HH B 85 2 A A5 NS S AL SRR NE oA, 8 3 M
REAIR T E 7 o, 304 1 R AL B BE AR AR K
PR M O T AR A, X AR AL AL kA 5
SR A P AT e — 8, RN, R E
B S A E WA PR, 6 s, &
AR, FLBR RS R TR R & A A AN P Y 2R
PR IBE I — B i G, FAT B iR 24 4
LHER R AL T R Y SR E B
(AR 25 R A B A SR W B TR A
T RSB BRTT, I B SR WK R R 500% , PR T4
TR, R PR R B AR MR T

pH {H, KT CEC, X Fh AL RILAE 5 FE A dE 45 A
XIERFE A R —3, HEN, - HE %
EASIE AL EE T R HE I R T
CEC; &5 & %8 A 0 b 194 MLJTE 78 43 it 3 2
T A LR, BRI T pH L, i 7 & Fe ik
SHEH B E g s T AR S &, s R 5k E
SRR A e — 8, REFENEE & A4S
W RE AL A L5 3m T AL &
T DR R TR A AR AR B g LR
RURE &2 A SN 55 B g P A
1 N P,0, 1 K,O0 B AHAF, T IEAY) kR
ShAe 8 AR R T AN R TR A, oY HL R
— BB I A AN A LR K T RN
A B T RS RN SR T, A T A TR R RSk T
B EEHE s R S A A A N ) A R P
TP s B 4 b A HE T AN B Rk 2 B
B SRR I R B R W 3 M AR R T R A
it I 1 S R B T IR A RN 2 T AR AL
T X IR TG R R R A | X e KR AR W g
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ZEetH—3, RHER, —BEESHE AT K
HEEA T R EE M ASNRE T HIE
A UK B, S B AE - R BLRR 1, o 43
FiF G T R A S A i T RS
P = REBEE A4S T A SR
o e TR YE Y AS IR RERBN ]
VP TR I BOM Ve SRR WY R AR o B
Feff, RHEHEESREASESAEETNA
PUR B KGR AR TR (2t T AS R AR
EEES T ASRTE BGE TR, MESE
LTI 5 ) & B HLAB AL BEREAR T 2538 Ve Al iR
PR, ML A AR SR A i, DR R R &
PHE B 21 N it FH S 3G 5, B Ve B i TS IR
R E T, SAMREERARME, A /45
Ja i — AR

ST 25 3R, B 25 S0 Az A5 N Rk i) A9 = 9K
MRS RLHIIES> EEA VLS RNHBEE,
5 ECRE AL LR B S A LA 45.00 t - hm ™ 2 A
ZRLE 1.50 t - hm™ : BN 8B 0.09
t- hm™, i E S REASIES &S0, B
FHRMK T HEAEMAS RS R RT
LR AR AR K B B T R R
Pk Z W EALEETE AN SRR Ve TR
R AL R, W AR T+ pH
BERT A RART CEC; #2057 A DL
TR K AR B 0 3 M T e R K
T A A05C R OR R 9% AL A AN K T R ES D) 4
BT AS R R o X R ML S E FLER
JEERA AR TC B 2552, e H 48 sk 48T H M X
VIR E N R E & M RS ERE S5k
AR, et T e AL PR RS B R, e T
HAPURMAS R AT R T & & %R
PGSR, PR AN S R L A = R T H AR
THE,
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