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AIREKEZE (N) | 8 (P) . 8 (K) AIEGEH & MEBKE (H,0) HiK5HE T, R

Tl R A R, BIESE T KIS X I AS SR R RS2 . 25 R, N P KRITH,O Y X
ZME SR R A BRI, ENSK ., K5 H,0%F 2% 8 55 57 A7 7F B3 00 AR R0 o 3 I8 1)
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T4HEhm i JHN 795 kg, P,0, 80 kg, K,0 474 kg, #£/K48 m’,

5131 kg hm’.
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Table 1 Level coding and application rate of each factor

Unit: g plant™ a™

o % 5 {25 KT Levels

Code Factors Range -2 -1 0 1 2
X, N 60 0 60 120 180 240
X, P,05 30 0 30 60 90 120
X5 K,0 90 0 90 180 270 360
X, H,0 10 000 0 10 000 20 000 30 000 40 000

SRS R AT B RER | S BERE A S LA
TEA, 3R HI0KT (L3R5 5 AN 20PeK 0 )
M5 i 309 0 £ B 7 e 2 SR A, 0K T RE K &
(20 kg BR™') ARG YHITAER R KM EL R
FE o NERM B F4H (FERTAE ) LA M10H T4
CHRBIIE) WA, RO S8 1/2, itk
JaTtik CHRRE R K SAZ R RIATEA ) o KT
6—9H ik T, F10 dBEHE—K, HFRFEKE AT
TFEER1/10, FEHEK 10U, Qi Fh R ) ZE 38 ) K
I S i
1.3 MEAHE

T 20124 MI201 34F 5 B R A il 8 R 52, 401

PRI 2 S S 7= i, DA A B Y S 5E 45 2R .
1.4 HUELE

5 £ s R D PSS it 43 B 8K /4 Fl Design -
Expert 6.0. 1448 4 B R GE kA7 40 B b B

2 4 R

2.1 HEFBAWNEISHKRIE

PIFRAN (X)) . P (X)) . K (X)) FIH0 (X,)
PUAS DI TR g s i, LA20124E FI1201 34E P AR i 2%
i S O EE S BAR R (F22) , AR ol
FHTERE 1AW 7 xR IG 25 R AT 5 55007 -

F2 REAERHERTE

Table 2 Experimental treatments and fruit yield

No X, X, X, X, S No X, X, X, X, S
Yield (g plant™) Yield (g plant™)
1 1 1 1 1 3162 16 -1 -1 -1 -1 1227
2 1 1 1 -1 2656 17 -2 0 0 0 1347
3 1 1 -1 1 2 467 18 2 0 0 0 2373
4 1 1 -1 -1 2047 19 0 -2 0 0 1568
5 1 -1 1 1 2790 20 0 2 0 0 2260
6 1 -1 1 -1 1969 21 0 0 -2 0 1616
7 1 -1 -1 1 1900 22 0 0 2 0 2309
8 1 -1 -1 -1 1611 23 0 0 0 -2 1351
9 -1 1 1 1 2501 24 0 0 0 2 2362
10 -1 1 1 -1 1766 25 0 0 0 0 2739
11 -1 1 -1 1 1857 26 0 0 0 0 2532
12 -1 1 -1 -1 1545 27 0 0 0 0 2 638
13 -1 -1 1 1 1907 28 0 0 0 0 2726
14 -1 -1 1 -1 1 484 29 0 0 0 0 2723
15 -1 -1 -1 1 1602 30 0 0 0 0 2568

W XRENZE, X0 P,0,, XUERKO, X AEH,0 Note: X,—N, X,—P,0;, X;—K,0, X,—H,0
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PRSI IE ST s $il ¥ pae) & 2 Eaw | S I x|
Py 2% 6 5 7 it o H AR R R A . Y=
2 654+281.8X,+203.8X,+223.5X,+246.1X,-176.5X,>-
163.4X,°-150.9X,7-177.4X,°+38.18X,X,+70.26 X, X, +1
2.07X,X,+22.31.X,X,+4.06X,X,+68.08X..X,

XPIZ (0] U A58 Y () 40 BE 3R AT T 22000, 45 2R
FW (£3) , ZEMEF=34.84, p <0.000 1,

T A TR 3 (5 S B 0 A1 A9 L R T 343 B
TRFEARY, BEANREITUNE %, HF=2.55,
p >0.05, THEIZAMT, REELGHELG, A
TR PR 22 A0 B4 A F o PR 256 3l 25 i R 7 114 5 T
AN, RERRETE AR/ NEEN, AT LR
RUHEATARAL 3 HT o

®3 EEARHEEFMRELE

Table 3 Regression coefficients of Duncan test

EE 3 Rl i ¥5J5 - )

Source of variance Sum of square df Mean squares

HEH Model 7.899E+006 14 5.642E+005 34.84 <0.000 1

JAYUTI Lack of fit 2.032E+005 10 20316 2.55 0.156 2

X, 1.906E+006 1 1.906E+006 117.7 <0.000 1

X, 9.973E+005 1 9.973E+005 61.58 <0.000 1

X, 1.199E+006 1 1.199E+006 74.00 <0.000 1

X, 1.453E+006 1 1.453E+006 89.74 <0.000 1

X2 8.543E+005 1 8.543E+005 52.75 <0.000 1

X, 7.291E+005 1 7.291E+005 45.02 <0.000 1

X, 6.248E+005 1 6.248E+005 38.58 <0.000 1

X, 8.632E+005 1 8.632E+005 53.30 <0.000 1

XX, 23327 1 23 327 1.44 0.248 7

XX, 78 979 1 78 979 4.88 0.043 2

XX, 2331 1 2331 0.14 0.709 7

XX, 7 964 1 7 964 0.49 0.493 9

XX, 263.8 1 263.8 0.016 0.900 1

XX, 74 159 1 74 159 4.58 0.049 2

22 BEFHNESH

Y LRSI PR R 45 R (R3) BFE
SRR EIEBE R X, X, X X R
MRIX D X, X2 X RO ki i 2%,
YL ZEIZIR B &5 T, N P KHIH,O0X il 2% fif
L SRR ETE S A CIEE S Lt g
TR Sy (R, 3R WDk I I R R LA
(B, I 22 50K 2 X 25 50 i b 2% 6 2 7 5t i
Ak

AR ok [l U P e A T D B, 6 T U
BERISR H] “BEAETR T A5 3 PR A - Xl 28 2R 7 o Y
RO T

NHZE . Y=2 654+281.8X,-176.5X,

P& Y=2 654+203.9X,-163.0X,

KR ZE: Y=2 654+223.5X,-150.9X,”

H,OH & : Y=2 654+246.1X,-177.4X,

R 25 B R - A 800 pRBVEIET L. BT RT
A B 7 B AR 45 I H K -2 < X < 207,
BEAN. P, KFTH,O M F HE 35S K 2 B 26 A8 1k
g, RAEAE . BEAL . BPACFUK AL 3 —E (E
AR, TR ASER IR P ik B R oK, LA P A Rt
FHE K BN B, s e SR 7 e SO 23 AR, i
AR A MO IEE BT, TR K, HEA
SRR, MR A H R .

XFARMm S, P, KAH,08 &4 Fo
K (EIP,0,=60 g #&7'. K,0=180 g #k~'. MKk
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758 Yield (g plant™)

R P G KT

Levels of factors

(SRR PSS URTHPS & s —qivp AL

Fig. 1  Effect of each single factor on fruit yield

20 kg #7) WA, HIKFEHN0.80 (AP
N=168.0 g ¥k ) B, FURRIHA IR 5L = ik 3l e K
H2 766 ¢ Bk M H A=A AT oK, B
HEIKE{E 40.63 ( BIP,05=48.9 g #%") Al fdijh 45 R
SERIR IR R N2 718 ¢ R MR AR 8
K, AEHAL = AT K RO AT, Rk A
FEK,0 156.6 g AR RS = ik B A AH2 737 g K,

Nc\o-lkool\)
ggooooog
OOQOOO

B2 X, (N) 55X, (K) FAERYE
Fig. 2 Effect of interaction between X; (N) and X; (K)

R 2 a0, SR OCRN R —E R, 3K
AR, RIS R BB, YR
Sy ICR K —E W, BINAIEA G, AR5
PR AR R A AR S RIRI, AE—E
N, AR AT — b 3% 23 it P B 3 00 2 R S B
HATEBEAE T, B I I 22 00 25 A Sl A
M R a] DL, NS —FiAC R A it A
B, 2R RS AR 52 B R R T G AR AR
7, B 2 2R S i A B RN (S N B A B AT
K, (R 32 B KACTHE A B AR, 24 PR AE R
IR — R, IR ST R R B B K
3174 g k7', B RF NELK AR 8408 3B v i

IEEF LK E 0,745 N, P KIZOK Pt A,
TR I A K 0.69, BNAFARTIE K 26.9 kgl 4%
FA IR B i KAA2 740 ¢ #R7'.
23 EFEEMESH

FRHEAEN, P KFH,OR ffE R %A %
JEIX LR 2 M A AR, S X AN
HAEF IR — R R, % KT R 0] BE A AE P R sk
POHIVER, Rl K 5 MR R4 R 7 R AR 7 2 D)
LR

F3FH TN, P, KFH,0 A 5 7 B
(e IEEEN e N R b€ I 1N
X, (N) 5x, (K) . X, (K) 55X, (H,0) WEFE
BN AR B E AT (p <1xa=0.043, pyax,=0.049 ) |
FREZKBW AT, AU ENSKZE, K
55 H,0 Z (8] 1) VR RN X i % 5 A B Y
Mo FEHAAPARE 7 0K F-1f, il Design-
Expert 6.0. V50 AL 3 R e/ &, AT LB 8 M Bz e
PR R 2 R EAERON, (K2, K3) .

e

SO

S

-2.00 -2.00

K3 X, (K) 5X, (H,0) HEAERNIA
Fig. 3 Effect of interaction between X; (K) and X, (H,0)

S RAA ;U6 B NFTK PR R RE A 26 B S 19 0F 1) B4R
BN, KM AL R D R R .
MEBHRT LA AR I KA H, 0/ H
SRR, KT R K R
BB ER, AR AR KMES 173 ¢ #7,
B 0 KT HL OB K B R 73808 40 B P i B R . 24
Hr R AP IR, 2% 5 587 & (14 B KB AR
A, MK RS R 2, WORF T
IG5,
2.4 EEEHAL
A3 A& DR [0 U R Bt 8 1 A e 45 R 5 T
L, W EFNE5P, NSH,0. P5K., P5H,0/
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HAEROY R E R AN R, B, 7 xR
BERIHEATOLAL, BB B2, 820405 1HE
R, Y=2654+281.8X,+203.8X,+223.5X,+246.1X,
-176.5X,°-163.0X,"-150.9X,’~177.4X,>+70.26 X, X,+
68.08X,X,,

MR ZAAY, Al 5 d R BRIV AR I 5 G IS Y
KA (£4) , RHZFZE, WMAER 7 EAT

B R X,=1.03, X,=0.62, X,=1.19, X,=0.92,
TIN5 B R97.3% o R4S fof 51 = i 1k 5]
e K B SR A B 5 T 58 AR BRIl 25 1 it
HEBFRIIN 181.8 g, P,0548.6 . K,0287.1 g, K
29.2 kgo MM FAhm’ii HIN 795 kg, P,05 80 kg,
K,0 474 kg, WEK4A8 m’, RIZF L, MhAELR >
A ik5 131 kg hm’,

B RAB Y, =3 110 g BRIk ) 1086 PR 7 4

F4 FERANMKBEFKTEREEAE

Table 4 Levels and actual rates of the test factors when the yield was maximum

oS K SEBR &
Factors Levels The actual amount (g plant™)
N 1.03 181.8
P,05 0.62 48.60
K,0 1.19 287.1
H,0 0.92 29 200
3 F THER—NESIRER, KIS [R] F52 0e

IK G AR DL AE AR BT, SR 45 Rl AR 3 A1k
LA BT, 38 A F K Ay AR RIS RAFA R, HF
T2 e . AR A O e R, A
T AR A R LR KGR AT G AECEE i Tl A SR R A R R
MR RS ELGE, TEE% T RS
T T W 25 4 MROM H - S8 T R R RS 1 5 e 245 R 3R
By, BRI AS RS AT, B I B s T R
VI s A R Pa ER i U 2 S B S €3 A2
B, MZEA B B H TRk, AH T Rt
MG RUFFRER, KoxHmZR R B
M) 3 4 5 7K, KA, A R S i ]
T, AEAREENE, SRR WAR] TR A A
KGaEa,

MR FEAERIERE T, MubIRa ik, %
WEZN, P, KEFEERHSILE . REHRE
R CE T R AT AR ] AR 2 s i, A
RS S0 AH R LA, 78 BT i FH 7K
W, AR SR REN . P K =R FR 2 A BG hn i 15
g, AR G2 5 EHO AR R s, U
B ASENE A # 2E, (HH B AR, 12
S Hi M.

=R RN RN 0 o 1P i st S s Rl = S ]

YRR, BKIBZIE RS IR0 Z (B AF 1
EFHBEVMCR, KA L 25 W05 T2 01 i 1%
FAE s, AE 7R 2 5% i 21 AR 28 %68 7K 4 18 W 5 A

o AP B — 2 R URKAVE T, O L T
B AR, e RS T e
i 1 A AR R AR PR B TIESE . B,
A B BIFRSHEFRE T REAAE S HAEH, Xt
32 A AR 4 A R 2 T T e i AR T
AT RMERY, A . FAUKIEAJE i
TER, MR fAEEMEDRMED R, — I HEE
AL 2l AL = AR E AR 2 B 24
25 R Bl R, PRI ELAE R BN B Y O
PRS2 AT— P B AN B B8 it —
AKOFF, ) B R O AN B (R s RS HURON, X 4 5K
AF o B TSR TR, E H At = A K
OB, I A% S S B A PR KT B v A
LAk, Em Pt EYAEA T2 718 o B, T
T KAE S NAE . KAE 5 H,0 8 K138 530 43 ]
A, YA — KRR, oI 2R Ak
MRS KR, HIE =8OR R B, HR 5™
EIRREBA. FiL, MRy, A
INE 2 JE IR Ay (A FREC L, (R B R R 3R 40
KB BAHEER . ARE P AL B HFOKPE Y
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o AR A0 300 00— 7 5 3 4 R E B R I 2
w7, BB B BRI N R . AR A%
JER . W AUICFHE AR, T K AR
BHR, BRI RER . B K EER
F0, BHILETE R KPR, nladE IR A
WL SR, feRbih R gt ot

2R S R AIE SRR A L TR R 45
WHEZERKEBERTAR, AU R R TR &
XE KL B B B, K HE XA A R AR 1 T4
JAE SR B8 2 W) B 5 SRS e 2 AL 56 Rl A T T i
—BHRAWIF

4 45 g

ARIEHIN . P KHIH,0 P4 K156 3 45 51 5
P AR, U PR A 1 T it I
IR I AT R S AR R G I . Ah,
KAE 5 NE . KAE 5 H,0 A9 070 48 B 5 7™ i A2 7F i
EAIUP- A1 =g (W 7INCIR Sl P SS9 U7 W (RIS
i G B Y AR, YRR B R, HR K
BN EFERHRIMATHEN 181.8 ¢, P,0; 48.6 ¢,
K,0 287.1 g, 7#7K29.2 kg, RHIZFE, AR
FEEAH3 110 g #R7, AW ES 131 ke
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EFFECTS OF WATER AND FERTILIZER ON FRUIT YIELD OF HIGH-YIELDING
CLONAL CAMELLIA OLEIFERA ABEL

Zhang Wenyuan Guo Xiaomin Tu Shuping Hu Dongnan’
( College of Landscape Architecture and Art, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract Camellia oleifera Abel is the unique woody oil plants in south China, it has high
development and utilization value. Water and fertilizer are two important factors that affect the yield of C.
oleifera Abel. Combined with nutrients and moisture to discuss the effects of water and fertilizer on the yield
of C. oleifera Abel can provide the scientific basis for sustainable management of C.oleifera Abel forests.
The experiment was set in Xinzi county Jiujiang City in Jiangxi Province, and 7-year old Gan—wu high yield
clones of C. oleifera Abel were used as materials. Adopting quadratic general rotary unitized design, 5
different levels of application volumes of nitrogen (N ) , phosphorus (P) , potassium (K) and irrigation
water (H,0) were designed to explore the effects of water and fertilizer on fruit yield of C. oleifera.Abel.
The results of single factor effect analysis indicated that the N, P, K and H,O has significant effects on fruit
yield of C. oleifera Abel. When the amount levels of each factor was —2<X<2, the fruit yield C. oleifera Abel
showed parabolic trend with the increment of N, P, K and H,0. With the conditions of setting other factors for
middle level, no matter fertilizer or water, the more were not the better, but each has its optimum amount.

In order to get the maximum of fruit yield of C. oleifera Abel, the optimum amount of nitrogen fertilizer was N

http: //pedologica. issas. ac. cn



4 1] SRICTOAE KX g 7 IO AR 1l 2R SR 5™ B 1 52 ) 775

168.0 g plant™, P,0548.9 g plant™', K,0 156.6 g plant™', and the optimum amount of irrigation was 26.9 kg
plant ™.

The results of interaction analysis of N, P, K and H,0 four factor showed that there had significant
interactions effect between nutrient element N and K, K and H,0 on fruit yield of C. oleifera Abel. Within
a certain range, N and K has obviously positive synergistic effect, the increment of N or K will promote the
fruit yield of C. oleifera Abel. But the excessive amount of fertilizer could cause the inhibition, and either
N or K fertilizer applied into a small quantity, the fruit production of C. oleifera Abel would be affected
and could not obtained high yield. When two species fertilizer increased suitable measure, fruit production
reached maximum value 3 174 g plant™', it’ s obviously higher than the maximum value in N or K single
factor effect analysis. The interaction effect between K and H,O interaction showed a similar pattern, when K
fertilizer and irrigation also increased to a certain value, the maximum fruit yield of C. oleifera Abel reached
to 3 173 g plant™, any lower levels of these factors would lead to lower maximum fruit yield of C. oleifera
Abel. What’ s more, the excessive irrigation or potassium are not conducive to fruit yield of C. oleifera Abel.
Therefore, in the management of C. oleifera Abel forest, we should not only take into account the reasonable
ratio of nutrients, but also pay attention to the balance between nutrients and water.

Fertilization and irrigation are critical factors that determine fruit yield of C. oleifera Abel, and the
interactions between these factors significantly affect the fruit yield of C. oleifera Abel, when the yield
reached maximum, the coding value of the four factors, N, P, K and H,0, was 1.03, 0.62, 1.19 and
0.92, respectively. That is to say, if each plant receives available nutrients 181.8 ¢ N, 48.6 g P,Osand 287.1
g K,0 and 29.2 kg water annually, or the C. oleifera Abel field is applied with 795 kg N, 80 kg P,0sand 474
kg K,0, and irrigated with 48 m’ water per hectare, fresh fruit yield of C. oleifera Abel can reach as high as
5131 kg hm™.

Key words Camellia oleifera Abel; Water and fertilizer; Synergy; Fruit yield
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