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Study on the Recommended Amount of Nitrogen, Phosphorus
and Potassium Fertilizer for Scutellaria baicalensis
Based on “3414” Experiment

LIU Hua',LI Ming' ,TIAN Yong-qiang’ , MA Bin'
(1. Institute of Desertification Control, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan

750002, China;2. Longde Baoyisheng Pharmaceutical Limited Company, Longde 753600, China)

Abstract; In order to improve the production quality of Scutellaria baicalensis Georgi in Liupan Mountain Area
of Ningxia,taking two-year-old Scutellaria baicalensis Georgi as the research object,the "3414" complete test
scheme,namely the field test of three factors,four levels and 14 treatments of nitrogen, phosphorus and potas-
sium,was used to explore the effects of different fertilization rates of nitrogen. phosphorus and potassium on
the yield of Scutellaria baicalensis Georgi,and the frequency analysis method was used to calculate the recom-
mended fertilization rate of fertilization. The results showed that the order of the effects of nitrogen, phosphor-
us and potassium on the yield of Scutellaria baicalensis Georgi was potassium fertilizer >nitrogen fertilizer >
phosphorus fertilizer. Through frequency analysis, the yield of Scutellaria baicalensis Georgi under optimized
fertilization was 7 141, 66 kg+hm™, the recommended fertilization of nitrogen fertilizer was 96. 90-141. 99 kg+hm?*,
the recommended fertilization of phosphorus fertilizer was 72. 73-101. 72 kg+ehm™ , the recommended fertiliza-
tion of potassium fertilizer was 104, 48-151. 07 kg+hm?”, and the fertilization ratio was 1:0. 72-0. 75: 1. 06-
1. 08. The recommended amount of fertilizer is more in line with the actual production,and the fertilizer alloca-
tion is more reasonable, which is in line with the nutrient demand law of Scutellaria baicalensis.

Keywords: “3414” experiment scheme; Scutellaria baicalensis ;frequency analysis

31



BN 7% o 2z %

T R X M F 11 #

it B ) R LA AR A5G 38 B R
B AS 4 5 A WL B R T L
SR 4 BB B AN R R S
BE I AR R TR A o R AR A R R
S AN7E MR | O SR R A 2 A5 1 T A AL
SRR, % 3o 8 S 530 A e I A0 B it T SR el T
SRR - SR i A HLIAE 5 4 6 R L
THAVLE A SR T AR L e
P LD IR PR i — R R R
P AT s AR A 3L A7 5 HL A i B
POk Bt S 5SRO 195 )« & AL 3E — 20 e 95 2R
AT 1 42 7T
1 kRS 5k
L1 Rmesiion

BT 2019 — 2020 45 7 76 Je VLA ARk B
e Ak PRI 5y B SRR A 6 Bl Py 3 AT 3 A
44°26'N,129°31"E, ¥4k 267. 9 m, J@ $ 5 1 I 7
RG2S . AR 4.5 C L AR K i
512. 4 mm, 4E 3 H BB ] 2 340 h, 4F 2 T8 7 )
154 d, 4E# =10 CHUR 2 736 C.
L2 ##

AR SR B A i Bl Oy e S R G 20 Hh ARV
B AW R B PHT oy Be 2 it B i 2 47 A PR
FHA B PO R R ] A R i v

AR A SRR A A AR
1.3 FHix
1.3.1 RIEE  FEREER W &S R ] o 2

Wi R (b AR R ) K =1:3:10(1 kgt
3kgi10 L) B K K ML A2 b, 8 5%
HLEE R O B G R ) 75 R 23 1Al
HR W0 H AR, K IEZE /D 90 d.180 d B LA
TR B A BT AR B R X R AR A, H
5B I R AR B AR R R

SYRITE 2020 AFR9 6 H 15 H.7 A 15 H M
8 H15 H X B | 4 41 08 3% Bk v E A7 - 1 % it
FFERL AL 3, TR BE o 400 {5 . DA HTEE R By
XFHE
1.3.2 M=ERBAH% 9 H 10 HIFTH AR
O RRKTE R REE RS EOLE R
A9 H 20 H X R A AT i R SO AT i PR R
R &b TR 10 A 25 H X - 8808y k45
R, P A R R AR EE AR K K E
RIEEYRAME RN E. g E &2 R
LYS-ACTYS-A) M2 5 AL 6 G 3 R ] TPS-2
fEHE G A VR I 2 2 4000 5 5 7T vk SR SR
T L ok s al R 2 B R B Sl i
Peo HHEATHLTCR F OB R T A T (N i A
205 A FCR 2P i B A s AR AH B
PUor MG EETE 5 241 R FH D W S0 A D6 BE 3 5 ik
it SRR PR B30 s AR R A NaHCO, 12 42
FHAR DU L € 3 5 3 A58 SR Bt IR -k MG Ot B 3t
PspH R AL,
1.3.3 #3¥E4H5H KM Excel 2003,SAS 8.0 M
SPSS 17. 0 Ge it B A # 47 8 ds 3 A db 21
2 HRS5nbr
2.1 ERBENEHEAREERNZMN

i e 1 AP, B 3 4 40 1 K Y B IR 4%
TiUFe B AR B0 B A i 15, HE b g 35 i R A 2R
Ll XoF HECR e 0 PR 43 31038 m 9. 10 1 0. 21 e fil]
MREIG T 1.9 A5 iF K 58 JE 56 BR 4 51 3%
0.43,0.10 1 0. 01 cm, B F KB E A BELE & .
R B ANAR B3 T I 2 v 0 R i i g A TR
2SR . B LU TR AL FRAE AR T
B0 BB A3 I 11, 15 F10. 24 e s ) AR Hi v B
B 0.8 A5 i TE LR BT R 43 i 3 0. 47,
0.26F1 0. 01 cm, 4 2L (1) 1 2 A0 B8 1 i L 1 AL
AT T R R AR B ik e B A R 22

B B A g A A G DR AR UL N

1 FERBREVERFREEROZT
TiRL U 1 &5/ cm HiHl/cm AR He /A~ I /em g /em 5 /em
JeF WEE  137.1243.02aA  1.52+0.10 aA  13.640.15aA  8.774+0.24 aA  5.7240.15aA  0.17-0.009 aA

CK1 128.02=%4.17 bAB 1.31%0.07 bAB

44l BEE 146.08+3.52aA  1.5640.22 aA

CK2 134.93£2.36 bAB 1.32£0.04 bAB

11.7£0. 12 bAB

13.640.11 aA

12.84£0. 15 abA

8.3440.18 abA  5.62£0.27 aA 0.160.011 aA

8.5540. 14 aA 5.5940. 28 aA 0.160.013 aA

8.0840.36 abA  5.33£0.39 abA  0.1540.007 aA

TE AN R/NG PB4y B KR TE 0. 01 F1 0,05 KPR, T,

32



11 #

B BEE (R ENERGTARELRRA LE R0 H A

BN A% &

2.2 ¥REZEMFERETREXERNEZIT
2% 2 AT HL . R I 25 A BRG] BRAE AT
SRS RN R BN T 0. 53 H 4y . R E
Tk B 7E ATV AR S B N 0. 507 mgeg! s
425 N 0. 262 mge g . ¥ 4 T S 44 i
0.46 pmolem”+s", {H & 5 X} B2 A B ¥,

G 4T R T 2 A0 B X IR R R BB A R T
0.3 Hhrm, Rk E, tgETEHm
0.320 mg-g'. 22 5 W &, Wl R O A8
0.386 mgeg ' ¥ A H R 0. 29 pmolem?es’,
(ERSPORSoP =3, NITE N

K2 ¥REBZMEREHHFEAEROZE

Al AREE TIATEEES /% WIEMEEA SR/ (mgegh) & S/ (mgeg ™) Ot & A/ (pmole m#es)
kFE OmE 4.06£0.12 aA 23.625+0. 635 aA 2.994740. 048 aA 12.8740.15 aA
CK1 3.5340.21 bB 23.11840. 719 abA 2.73240.013 abA 12.41£0. 26 abA

XA % 4.1340.24 aA

CK2 3.7940.05 bB

23.853+1.668 aA

23.467+0.527 abA

3.102+0. 021 aA 13.3440.32 aA

2.78240.047 bAB 13.05+0.41 abA

2.3 ¥RBEXMITEFSNEZMNE

2.3.1 EEAMBA pH  HIHEA YL G &
L/, R L E SRR —. HE 3
AT 1 2 A B 55 0T BECRH B A ML AR 2 s
Jo F 0 B F A B L A ML R IR OB
0.574 gokg' ;s A L1 1Y T 2 A0 3+ 3 A AL BT RN IR
W 0. 400 ge kg W H T L E pH A ¥
FbXoF HE A 4 e 43 il B v 0,003 AT 0. 020,
2.3.2 XHRAFTRAEY mMERAAM EFEER
A B A 398 rp 4 R B o e IR R 0. 790 gekg s
25 S R s A R R A S RO R A AR

0.058F1 0. 975 gekg' . ZRARE; LR L
PR A g b A URT A B R A 0 O IREE
0.20010. 081 gekg', 2 57 b 3 5 &8 & RO M)
P 1.815 gekg' . ER AW FE .
*3 ERBEXTEENRM pH MM
BA g
ket mE

CK1 3.045+0. 335 abA

HHLE/ (gokgh pH

3.6194-0. 241 aA

6.1104-0. 106 aA
6.107+£0. 082 aA
6.89340. 271 aA

&a M 2% 3.64940.092 aA

CK2 3.249+0.102 aA 6.873£0. 304 aA

x4 FERBENIESERBANZN Bfi.g-ke'
fity b # 2R X o
T F [ 2.97740.108 aA 1.06740.022 aA 20.482+0. 325 aA
CK1 2.187-+0.114 bB 1.00940.019 aA 19.507+0. 281 abA
AN [ 1.52040. 051 aA 1.21440. 026 aA 20.955+0. 216 aA
CK2 1.320+0. 073 bAB 1.133+40.017 bAB 19.14040. 193 abA
2.3.3 ERsAAs MESTH.REMEL  LRWEE SR EGIREEINT RS

i 25 Ak P 4 9 o R A R R A A F) 273, 371 A
163. 954 mge-kg" , ABHR 5 3 i 1 HG BE; o A50m
SR R AL PR IR AR T 10. 512 mg-kg!,

P EEART 4. 086 mgekg', 25 0 2 HAKL
HERRE SAMBEREE T RIS B ]
PIREAR T 31. 817F1 46. 716 mgekg' , 2554 i85 .

RO EREBEXTIEWEEE A B EHARE BB fif :mg- ke
it ol b ¥ R Ak R
e W% 273.371410. 550 aA 24.56340. 895 aA 145. 750519, 290 aA
CK1 216. 433414, 160 bB 35.07540. 106 bB 177.567£0. 633 bB
K W% 163. 95420, 278 aA 32.95741.091 aA 156. 91753, 634 aA
CK2 135. 4851, 695 bB 37.04340. 676 bAB 203.6337. 150 bB

33



BN %% &

Z Ak o K 2 #H F 11 #7

3RS

R0 I 2808 3 2R o ik A B A | 4
AE Ty R A — 2 9 A0OR S AR Mt e e e R Y
PO T3 B8 6 B AR i e S G 21
i 2R A B B i S s AE AR R
S V5 1 A o T R A B AR A ke T 22 S
s HABAEIRAE R I 2 25 5 (H R e A b B
B T I 3R AL BB B A — R iR
[l FEAE B BEAE PR B AR ) T IR, HAE £
SENE Jy b 2R Ak B0 A P B A THA R, R
ESR T TN o) o N NN N S U R A
LI A7 R R R B RN AR 5 X
2B RN AT R R TR AOBE AP S T AR R R
AT J7 038 T AR A8 R AR DL (2 0 1 R £
SE PSR I B T Ak R A A R FRAR A AR
ZR A+ TR I A S0 o 2R P A

il M SR A 7 TR R O S R Y A
PR AL B LA T R AR B S T A R L B SRR R
EE TR RN ] SRR S78 L o
P2 SOl TS K T A R A T SR AR A
WA T FE AR A 7 R ER AR I AT
LAG fi A1 AL OIS 1806 9 5% » 0 BE A8 2 Ak 4 1) T
T 18 5 AR Wy W S B 35 PG 3R L (e HERL ) 2E G 3
Ay 7 A A A 7 e e R D B B S e

470 25 R 8 MR T 355 2

5% Uk :
(1) W% ki AR ROR A e S g LT A
2012(19) :68.

(2] TTWedr, #X 2 0, Py B, 45 35 [ [ 5 QR AR ) b e BT L] .
L 25 Mol B L 2012,50(3) : 77-83.

[3] B LA, R, % RERIE A S I35 s X%
WA R i L. dbfe K223 CH AR MO . 2020,
21(2):170-174.

(4] PR, BAR 2, 5. J0E 3R 3 A RO s
AT ERATETT & T A ok SR e g AT hE
L 2017(2) 1 1-4.

(5] SCEENI.SR/N L, RAGTT 55 BER W X R s LA KRR E M
HRPR 4 48 3R B8 19 5% i [T ], o [ A 2% 3 4. 2015, 31 (7))
55-60.

(6] 5z [Fl. e 22 1 JIE X O 1 s 7 2 7 B 5 B + HE 54 R 40
L. v E g 2FE AR . 2002, 18(3) : 109-112,

[71 & Shuk o Bl SO, L . ROl i 3 5 4 b 3 7 12k W 9 i e
ARV, P8 TR 224, 2002,3(11) : 38-42.

[8] % K. A A JE R B 07 BF 2R % + 52 4 &% e 1 3 56 F
E[J]. $h R4 546 T.,2020,49(12) : 21-24.

[9] BREBME. HOREE R N A IEMOF ek eI Rk 54 AR,
2020,40(22) :30-33.

[10] Z=Ha&, FRB.ZEs e, % S OREE 20 1 HER 2600 B 13K
BT AR B2, 2016,44(17) : 168-169.

[11] 2R, 2207, 2 ), %5 A W IE R K e 5 £ R e g
RO RELT]. A 4 5 ARL, 2006 (4) : 1-5.

[12]  JRIsRwe. 484 B R A pF o0 o R LT ]. AR A, 2018 (11)
27-30.

Effects of Apple Enzymes on Physicochemical Properties
of Apple Seedlings and Soil Nutrients

GU Guang-jun,HU Ying-hui, YANG Yue,MENG Xiang-hai,BU Hai-dong.YU Wen-quan
(Mudanjiang Branch, Heilongjiang Academy of Agricultural Sciences, Mudanjiang 157000, China)

Abstract; In order to improve the quality of apple seedlings and promote the development and upgrading of ap-

ple industry in cold areas,lLongfeng and Jinhong apple seedlings were used as experimental materials to study

their effects on seedling quality,leaf physiology and biochemistry and soil nutrients by spraying and root irriga-

tion with 400 times of stock solution apple enzymes. The results showed that Longfeng and Jinhong seedlings

treated with enzymes were better than the control in seedling quality and leal physicochemical properties, the

content of total soluble sugar was significantly higher than the control,and the chlorophyll content of Jinhong

was significantly different from the control; The contents of organic matter,pH, total nitrogen, total phosphor-

us, total potassium and alkali hydrolyzable nitrogen in soil nutrients were higher than those in the control,and

the alkali hydrolyzable nitrogen was significantly higher than that in the control. The contents of available

phosphorus and available potassium were lower than those of the respective controls. In conclusion, apple en-

zymes could promote the physical and chemical properties of apple seedlings and the contents of organic mat-

ter, pH., total nitrogen, total phosphorus, total potassium and alkali hydrolyzable nitrogen in soil.

Keywords: apple; enzymes; seedling ; soil ; physicochemical properties
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