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Effects of Water and Fertilizer Coupling on the Growth and Active
Substances of Camellia huana

WU Fan'?, XIA Lang', ZHANG Yue'!, XIE Xin!, CHEN Min!

(1. College of Pharmacy, Guiyang Healthcare Vocational University, Guiyang 550081, China; 2. Guizhou Provincial Engineering Research Center of Medical

Resourceful Healthcare Products, Guiyang 550081, China)

Abstract: To explore the effects of different water and fertilizer coupling conditions on the growth and
physiological and biochemical indicators of Camellia huana in Guizhou, plants with similar growth vigor were
selected, and three irrigation volumes and four levels of fertility were set. At the end of the growing season, the
biomass, plant height, ground diameter and other growth indicators were measured, and the contents of total
flavonoids, total phenols, total sugars, total amino acids, malondialdehyde, proline, catalase and acid phosphatase
in leaves were determined. The results showed that among various water and fertilizer coupling patterns, the W>F,
combination [irrigation volume of 800 mL/ind., fertilizer application (N-P-K) 1.6-1.0-1.0 g/ind.] was more
conducive to the growth and accumulation of active components of C. huana, and multiple indicators such as
aboveground biomass, total biomass, total phenols and total flavonoids reached their peaks. Therefore, it was
recommended that when promoting the cultivation of C. huana, the water and fertilizer management measures of
the W,F, combination be adopted, which can promote the growth and secondary metabolite synthesis of C. huana,
and significantly improve the stress adaptability and quality of the plants.

Key words: Camellia huana; Water and fertilizer coupling; Active substance; Stress
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e, HEHOKRIF. AEJE H R sifs 1l
PEt, AR E AR X T2 HE T A, RER
o3 B K IERE S RN . AME K IE EL A
M HIEEARKKE, ARG A N 25 EE
B AR Bl s R A B AR SR PR S K 4y
B XL 75 (Chionanthus retusus) 1A B2, A
NEHKS SR S FEOR IS M R
a. M4 by BHERETE. HLEEEEPn) T
LFEE(Gs)SF R TR, IERLZEY KR EER
TR RIUR, 75 78 R, PRI v K4k,
IRLZ , PR p UL, T 77 43 Bk B B DI, )
IR R, PrE AN, AR S
BRI 0T LGSR )1 35 5E (Phellodendron chinense)
PUbhE e /g, I B 2 PR AR A DG R R R ik
o KNEPE A BN, TN 3 FiAd
HAER: EERWL e IR S miE H,
FH R TR AE A [F] K BEAE R P & 242 1k
TAFENEE, SHE KL A AT R R E
K, IERERT bk AL T KA S g g, Gk
AP RAIETEIA . AKNERE & HOAE SSmt o e R
PR Ge b SIS EO AR N, H X T 1 7
FEA DR RIER A, X BN SRR IR Rt
FR) 7K AR i e B A e
Pl, ASCEEBKAALT, JomdE 5 46
TR IR AR, BB 3 AKERE, 4 ME
FERRRE . FEAKTFLERE, MHAWE. EKER
BEATRCIN, [ EF I8 oA A B RS 1)
B RIHRRR . T SRR & &, 3R
HMELFEK S HA SRS S LIEARKIEA
HBHIRR, NFESM SR HE SR AL 10
A o

1 BRI

1.1 KAk

M AL (Camellia huana) %)t #H ) P T
75 XK S5 /NE(108.69°42'98" E, 22.80°
77'62" N)$flt . IEEKH—3. To AU
110 2 a AEREPP S A RIS AR .

fr 5N E 3+, pH 6.70~7.01, FEA
1.21 g/lem?®, 425N 402 mg/kg, BlfEEN 45.12 mg/kg,
BN 2423 mg/kg, WA 37.25 mg/kg. W
R E I 2R A 1 07 2URCE T & A [P SR B

K2 AR (106°61°06" E, 26°61'97" N), £
RN 19.0 C, FRMEE RN 45%~60%, H I
N 75%~90%, JEHRGRE N E RN 75%), LAk
R A3 N R ZE T 30 do

1.2 i

REWIT RANHEREIIX AR, 58
R NK 6. 200 mL/ind. (Wo). 400 mL/ind.
(W1)~ 800 mL/ind. (W2); FEAIBERE: Z-H-#H (N-K-
P): 0.0-0.0-0.0 g/ind. (Fo)~ 0.8-0.5-0.5 g/ind. (F1)~
1.6-1.0-1.0 g/ind. (F2). 2.4-1.5-1.5 g/ind. (F3), Ll Fo
VENXTIR, 3512 AMAEFE . KSR 45 [Ca(NOs)2, 43
Mradi, k], B S (KHPOs, o HT4l, i)
R T A KR E TR, B 4d—IK.

FE S RE S Rl TER N SR A K
LR G, MR 3 MRAE K IEW KIASRE, o
M EEYE: HTa2z—HTFRPRER. 2.
M2, i E R BAYR ., R AR A
Y THE AR RIS RS R RIE; &
T . . REEREE: RS EERE
(TF)iA7) & (Sinobestbio, i), B HAF &R ZEAE
Y, i) EE(TP)A & (Sinobestbio, ). st
IR (AA)R T £ (Sinobestbio, ) 25 BRHE 47
s AR BRIEREIREG. MR, N A
B R E AR CAT)IR A &) (R EE, L
W) B PETERR i (ACP) IR & (Sinobestbio, 1-#§).
Jifi & B2 (Pro) & 77 & (Sinobestbio, ). A &
(MDA )R 77l & (Sinobestbio, i) 54T E -
1.3 IR

KA WPS office 34X J5 4 B AT 4120 8
P, {81 SPSS 26.0 BT 2 R WA T, K
A Duncan y:#47T 2 & EL i AF B S5 AE S8 A4
H OriginPro 2021.0 ¥ . FrA M EHEE 3 Ik, %
PR EIH

2 SR

2.1 MAEYERR M

TEK Ay M J5 T, ANEEL 1 AT L, B Fy b ER AL,
Hot b ¥ AR E A A A B Wy AR
ik E, HopH EAYEIL 40.1 go BAEYEIA
58.24 g, WEET Wo 5 Wi (P<0.05); 17K 5% Ht
NAEVIERFWE W N IARIEE, 5 19.61g, &
3G K B ARk L R AR E AL R
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FEREIREm 5, Wt IEe B Ay R RACRES THUR . Horh, (ERGICEA FIR AT
(P<0.05). M, Mo E/EVIEAE P WAIEME, B Fo N, BEEBOKEMMM, SHNGAEZRIM L, HRA
RERTL; BAEMERIN F>F>F>F, WHE  BAEWERIEET s ks, 7EPoK AR AT
EHEALF)N ARG EA BEHEEN, &8 F, BEREENEN, =% LB%T R
(F3) Bk Z (Fo) 27 EAMEIAE T S FAEMIERARL  pfash. ERKIEAAER T, WoF, 4R
EaH AT AN, A Fy R, Fo AbH M RAR. By, L EAEYRE SR R, ik E] 40.01.

SRS, AKAEREX SNSRI RN IEE 5824 g, S5 A AbIR A f) 22 5 B 3 (P<0.05).

5 45.00¢ _
= 40.00 < o
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Jiti AL BE Fertilization treatment
B 1 ANFEKAEA A5 e R BB . Fo: N-K-P 0.0-0.0-0.0 g/ind.; F;: N-K-P 0.8-0.5-0.5 g/ind.; Fy: N-K-P 1.6-1.0-1.0 g/ind.; F3: N-K-P
2.4-1.5-1.5 g/ind.; Wo: $&7K 200 mL/ind.; W: $¢7K 400 mL/ind.; Wa: 587K 800 mL/ind.. #: AR 7 RER R 2 57 5.3 (P<0.05). T [A
Fig. 1 Effect of water and fertilizer coupling on biomass of Camellia huana. Fo: N-K-P 0.0-0.0-0.0 g/ind.; F;: N-K-P 0.8-0.5-0.5 g/ind.; F,: N-K-P 1.6-1.0-
1.0 g/ind.; F3: N-K-P 2.4-1.5-1.5 g/ind.; W,: 200 mL/ind. water; W;: 400 mL/ind. water; W>: 800 mL/ind. water; Different letters upon column indicate

significant differences at 0.05 level. The same below

2.2 Xtk SRR 5 0F T FR) 22 2403 ) 88 25 /K- (P<0.05) 0 3 — 7 T
HIE 2 WL, A A, EAFDK AT, MFEBOKET, SEME e fbehE s i = 1

PR BRI 2 B S, RS Mt S PR, I RBeT SIS FRERE S, FFAEE WIFL HE T

PREE Wi AR BE MR, B TR Em Wo - IXBEE. HIEW I, WiE HE X SN eI AR

(P<0.05). HfpAefbiasy Skkm—8, FFEE W,  SHEERENHR.

ARER R O, TMIAE Wo AbBE T Bl IXRUIERK 2.3 KBRS RSN 5 M SAETRIE L IR

S (WOA R TR A Z TN A K 512 KA R E M S IE R & &, H
HiAH AN PR AR Ay AR A e 35 72 5 T 3 (P<0.05) . 71 it

JEAEX R A K BA BERW. REbEIE)  EEAZRWHRT, MERKENEN, BHhEE
BEINRION S Bt G 1], 75 Fi Je B R i, 22 EARIITEEY, Dw, i SlEER
i TAEACHT Foo AR RN ZREL, 72 Fi ik BULTH&EE TERES, DLW, i HEHM
FIEAE, Fo M/, XUHIEEBICE) AN  BEERGERWEHALL, B 2T E )5 R
B, AEHE AN (Fo)Blid i (F3) 27 A R il o AR, HLL Wy kb H A (A 3).

ISSENTII= 0% s IR i s v Nl FEMFEBKET, BRI, S
N B T A e WIF AT WoRs A E i, BARSTHR R NRMES, DR AR &
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Fig. 2 Effect of water and fertilizer coupling on plant height and ground diameter of Camellia huana
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Fig. 3 Effect of water and fertilizer coupling on active components in Camellia huana
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TKREAE FAE FDGT 4 B i o3 i s 41 i 257K

F(P<0.05). el 5 ST & DL WoFs A H i A
SRS S EER A BN 73 A A WF . WaFo AbEE TR A
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AR R, Hodr, R S 2 IR K S B 1 2
M2 EFEAE, LA Wo b B A K TN i (MDA) &
RIEGFAH I, BBk I iz E =, LW
AR I R TR 1 R A (ACP) T P 6F 7K 0 Ay i 37 2
BT E s, L W) A i E LA (CAT)
BoEFERES, DLW RS, e E TR
(Wo) 557K (W) 2544 T 1 14 52 B4 o
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Fig. 4 Effect of water and fertilizer coupling on stress resistance indexes of Camellia huana
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Table 1 Analysis of the correlation among various substances

PEIR Trait AGB UGB TB H DGH TP TF TS TAA Pro MDA ACP CAT
AGB 1.00

UGB 0.71" 1.00

TB 0.98"  0.83* 1.00

H 0.74™ 079" 0.80™ 1.00

DGH 048"  0.40" 0.48™  —0.62"  1.00

TP 0.26 0.25 027 0.26 0.33* 1.00

TF 0.20 0.28 0.23 0.17 0.16 0.37" 1.00

TS 0.16 0.21 0.18 0.34" 0.31 -0.08 —0.20 1.00

TAA 048"  —0.44™ 050" -0.28 -0.22 -0.74"  -0.16 0.02 1.00

Pro -0.23 -0.20 —0.24 —0.24 —0.04 0.14 0.03 -0.22 0.03 1.00

MDA -0.20 -0.22 -0.22 -0.19 -0.24 071"  —0.42° 0.03 051"  —0.35" 1.00

ACP 048"  0.38" 048" 042" 0.0l —0.08 -0.01 0.14 -0.28 -0.66™ 037" 1.00

CAT -0.06 -0.20 -0.10 -0.07 0.01 -0.11 -0.39* 0.52"  0.05 -0.01 0.03 —0.04 1.00

AGB: Hi F/EWi; UGB: R4 E; TB: SAEYE; H: #; DGH: HifE; TP: BF); TF: SERR; TS: &FE TAA: BEHEE; Pro: WA, MDA: H

TS ACP: ERMEBRERE; CAT: i A LA, *: P<0.05; **: P<0.01.

AGB: Above-ground biomass; UGB: Below-ground biomass; TB: Total biomass; H: Height; DGH: Ground diameter; TP: Total phenol; TF: Total flavonoid;

TS: Total sugar; TAA: Total amino acid; Pro: Proline; MDA: Malondialdehyde; ACP: Acid phosphatase; CAT: Catalase. *: P<0.05; **: P<0.01.

KB AT, TLLRERERE . R, £
SRR ARG R R, TEKERMEERT,
H EAEYI RS AY RN RE S T H R YR
Hr, 248K BN 800 mL/ind. . N-P-K Il & 1.6-1-
1 g/ind. I}, SN G RAEYER RER T KRG
AR e A ) A 2R A . R8T 1K
AEFE S %) 2] H 3& (Morus  albuminosa) %) & 1 2 Fll
AR, YOI R AC R K B, 2%
FHRE A SMtkE . EAEA EAYE.
[, R K, SEUKIEEEAY, W
Y% 28 B A K K AEY &R R4 08
5909, AL REY, ths. MRS REYE
PR R, BEEGOKEAEE RN, 2L
Ja RIS, Fiar APOwF A gl R —3, L
B B 4EFETERE A BEIE M TE L, KA i 2 S
TR R PR AR AW 248, iRk IR R K E,
M 247K YRR ARG BV, TR i s e S5
D B P A0 38 T e A, 3k T 5] S A A ™ R
K, SEAEYIICIEIEEEKE,
3.2 KAEFE A X 5 M SR TE MR A B e

AT T 4 3R B B S A8 4% 1) S I R0 T
FEEANFMEFKIEHEEG AT, BRI
Ja RS, HIBLL WoF, AP e . W36
B SR B B R — K3, #CRIET
FHRARE HERLRE AR, EEIEEmZRIR

A AR T R R AR 1 SE A T, e Y
A2, RSP RIS 2 (RS SR AR
FoRIEMR E A, FEME RGBT,
A—ITH, HEYATUEIREER, — K
Tk OB 2 0 U 1 20 B E T DAE RIS R R
W 90 25 S 3% B SN 2 5 B A it A 2 A e /K = 1) 3
RIS T =G RS, £ WiF A3k
2 400 mL/ind., N-K-P jiti JE & 0.8-0.5-0.5 g/ind.)ix
AR, R Y Pk E ML &I LR FE PR,
WO SN SRR =il T2 LS. E
REREM L, MEMFED 5RET % &R N
(Triticum aestivum) R 5 JI(Cucumis sativus) 17 7K
NERE & SR, R IE PR N S IR S s B R K
NEAEEFEFE RGN sg N, A AT R R
BRERGHATEEES, A BEL. AT
M B R S B E T o — i, BARRIZH T
Brriash, Fnmn N0t su gl AR s, vl e
ZEgt, B SUE I K NERE & RS 52 51 M e A TR &
FREFERR I, BARJF R AT g 75 225 2L 5 IR )= IR
(RT3 J2 [T S 36 SRR S
3.3 KIERREX RN SR P TR KM
AR RKW, BEE KIS BRI
®, WERSELEER FZP T, HER S &
AU R A 3 Pl R R B B S A A I R, A
VITC T KA U 2R B iT 4R35 T4 . Lin 45127
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Xt 4 8346 (Lonicera japonica) i 7K JE S & SL 56 25 B
KW, RS SR A KIS I 2 52 N &
P, GEIKIEE LR TBE WA, R T
JEHE st A i, ST LS RARL. TIREE R
IKERIABIE N, R A B S BEE R
MM, HS B NI IIZRE A, a2 AR
T TN A S O T A R T ot AR A A
PAFRRE, ok N I AR R 1) S 8
LG T HE T 7K 23 BR BT B M A AR R P Pl s e 2 vy
THET o RANEFREES X AL AP It 3 H L,
FiE b A B R LA e R B onERET . A
JCREEENC, HAPK R I E.

b B G, BRI BRI VS T A S
N BEEGOKEBW TR, TR VEREER N i 1R
Ft 1. Zhang ZEPOV 7K BERE G0 A6 6 (Medicago
sativa) BRI VE T REIR , DA e I g JIE W 40 1) ol
BRRGVEYE: KA RIS, BERREEIG I N FE, M
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