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1.1 ##
1.1.1 RN

50 b A F R A YA DK S T R VL R
H A Bl 2% A PR R Y B 4 (108°07' 26" E.25°06' 03"
N, R 450 m, 1% Hh AR SR W R 2 KUK
AW, B 2R K SR . Ll b3 R 25 — 307, J&
AU SRR S . AR 15, 7°C 51 AR AR
10. 1°C .7 A0 28°C ; i 4 i IR < il — 5. 2°C
TCREWI 290 ds &4F K PHAE 51 &80 4. 17 X 10° kJ/m”*,
FEmAE T 4-9 An, 20 5 &EREKER 70%, 4
SRR RN 1 750 mm, 2 SAFE MR E 77%.
TR LI, R Z N 40 — 60 cm, DR 4
F 30 cm, /NABREL 2, T A PR OHb AR X 4 48 (0 - 40

ecm) UFEAEI T : B AT E 0.93 g/kg, BB & &
0.38 g/kg. &M &R 1.97 g/kg . HHLE & & 4.3%.,
pH {4 5.0-6.0,

1.1.2 ##

2021 4 3 H AW i PRV B /g W A 36 E A AR
Fe/INBE AT HE 1 26 13 4F A 7 A < AR 3 5
e N LR, BRATHE 2.5 m X3 m, W& 1.7 -
2.5 m, @ IEEA1.5-2.2 m, Hif27.0-9.5 cm, 4
KPR B0 IE 1 T 9 5 R AR 158 T A 7R 389 R 4 A 4t
.
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e 1EITMA S5 L A RKEE M5 . %Rk A
PR BEAL X AL, A s s e R (TD (T
RHMHAEA(T) MEmEITER + BEA (T3 T
RAMEESA(TO M TtE + mEA + HE8A +
Pl 25 & (T5) 3 5 N AT b 3 A 1 A48 11 % ]
(CK), T2 - T5 &b 3 bk 44 il A &t hy 46. 62 g, %5 1K
B BB AL B 0L 1. FEHEK 200 m A9 L3 T o
B P B AL P B AR E 1A, B9
FRIMZSA . X 4Ll )b 6 47, Ab B[] () Bs 1 47, it AE
FE BRAR T 24 55 W 25 TR I 2/3 1 X A2 B
10 cm A FRAR A K V1A AT A} 357 250 98k A6 it IE 780 o8 s 7
&g, W B A TR
1.2.2 a2
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Kok, LUZRUR ERRVE IS B e IR . itk
FE A 2% I A R A A s RO 5 T3 A 5638 B AR A
Sk A RS AR L FH RO o T Y R 2 T2 S A R
BAKRE . AR TR AS . — F M HFAY . g &
RN EAETECE 4 -5 it R A AR — R4
VK L PRAT 7 [ 5236 %8 i B H 2 dk T A3 17 i v
T E B S B B s AR AR 0 TR B T T E R
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PRAF 7 101 5250 % FH 000 s el T s R
A ALY ARG (SOD) (it AL P i (POD) it AL &
i (CAT) ,
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F1 TEAAEBRERELR(g)

Table 1  Fertilization of single plant under different treatments (g)

it AL Ak P

Fertilization PeNP;?IQHZ o MnSO, Ca(NO,), + 4H,0 (NH,),S0, CH,N,0
treatment

CK 0 0 0 0 0

T1 4.61 18. 86 0 0 0

T2 4.61 18. 86 387. 86 0 0

T3 4.61 18. 86 0 220. 41 0

T4 4.61 18. 86 0 0 100
T5 4.61 18. 86 129. 29 73.47 33.33

SR SE B IRk, i I 5 P Wl 5 1 L ik
S AE PG BETR L AT PR Y 0
JECHR PG (3% s AT R AR R S I E T 5 S 0 e
G-250 BBk 5 B 2 2K 5% & I 5E JH £ - T 4
RSk A I T T G R 0 A
P Al P 0 R P R0 DU P ST A 3 Sk 5 i R Tl
T VN E P 58 AT 5 1 2% 9 O me R i T Li-
6400 Y& M (G A2 54722 1 TR AR A 55 5 1 Bk
W0 e 1ol 2 4 't IR 55 B AR AR AR BEAK K 0

-2

pmol *+ m s '.20 pmol + m? - s ', 50

pmol * m ? « s ', 100 pmol m° + s ', 150
pmol * m ? +s ', 200 pmol * m * - s ', 400
pmol * m™* + 57", 600 pmol + m™* - s ', 800
pmol * m ? +s ', 1 000 pmol * m * - s ', 1 200

“m * s '.1500 gmol * m * + s ',1800
pmol * m * + 5!
1.3 HEAEEZEITHH

K Excel 2019 J& SPSS 23. 0 # {44 12 46 4 45
HEAT 7 2253 BT M 22 0 LA Ol B0 4 XU ith 424 1
B A 5T

2 HREHSMH

2.1 AELEXMNHEEFHESHENZ I
R EMKE B ARMAR R 250
Breshange 2 fion, 5 CK AbFEAH L, T1 40 B 5 AY
B b 2.80% , T2 — T5 4b B 43 9 14 fin 21.92% .
11.33% .12. 30 % .33. 74 %% » d. WA Jiti i 220 128 i 2 3 b
RAEMBCE K . 78 6 NAbHL il A3 A Ea HE
JF TR A 25 U0 > i A5 A = ok e 2 M0 > B 8
JIE, o TS5 4b B AR 3 42 HE i A5 AR RS A K (P <
0.05), £ Jifi AL Ab 35127 % 8 A K B2 A e R4 L T —
T5 4b 3 5 CK 4b 2 AH Lk, & A &K B 40 5 3 K

pmol

4.52% .52.08%.54.07%.,43.49% . 71.97% , H
T5 AbBEJ9(19. 02+ 2. 02) cm, H 5 H Al 5 4> 4b 3 5]
W B EZES (P<<0.05), T2 ZLFRFI T3 &b 2 )
ZSAREFE(P>0.05),CK 4 F 5 Hiflh 5 S 4ab 32
AR E 2R (P<<0.05) . ULHRA S B & H
B AR R RO e A, M S A5 A AR AE A 22
AR BERS AR, MBFEM AN S, T1 4
PHAF CK Ab B /> 1.00% , T2 — T5 kb B 43 51 8 fm
18.41%.17.91%.9.95% .27. 86 % , T5 Ak Hf X il A%
FAY ELAR IR AR B A, ik (2. 57 £ 0. 18) mm,
H 5 At 5 AN 4b 2 H] 25 5 3 (P <<0. 05) , AT WLjita
FACA R T AR AR . DL 25 5 B e in 2080 %t
FEAIL A W I #EE R R R R AGE R
FEMHERRIARSDSANME TR -2 EH—
R AR FE AP 25 SN0 > i 25 I = Wk e 25 U
F2 REAMIE T AR S M

Table 2 Effects of different treatments on morphological char-

acteristics of spring shoots of Camellia oleifera

i 4 BRGSO FHRE(Cm) FHEE(mm)
R Number of Length of Diameter of
Fertilization . . .
spring shoots spring spring shoots
treatment H
(piece) shoots (cm) (mm)
CK 8.21+1. 45¢ 11.06+1.77°  2.01+0.21¢
T1 7.98+1.28%  11.56+1.95° 1.99%0.17¢
T2 10.01+1.46" 16.82+1.72" 2.38+0.18"
T3 9.14+1.38° 17.04+2.01" 2.37+0.19"
T4 9.22+1.37° 15.87*£1.68° 2.21+0.19°
TS5 10.98 £ 1. 49° 19.02£2.02° 2.57+0.18"

TE < [7) 5] o AN [6) 5 B 2 7w 22 57 i 3 (P <20. 05)
Note: Different letters in the same column show significant differences

(P<C0.05)
2.2 AELEMHEFHMARSSENZIT

A T) Ak B 3k % A R I R O A5 R AnE
1R . A [ AE Ak 3 B0 5 035 i 80 CK X BB A
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IS A1 BE B 88 0, T1 — TS5 4b B4 W39 27. 84 % .
53.49% .48.70% .34.93% .60.58% . £ BT A 4b B4
WL TS Ab B X RS R R AR R B AE KL 1R
15.40 g/kg; CK &b B P FE A B A & &0 9.59
g/kg H AR f /N 5 FLAS [ b 241 () X5 47 76 8 3% 2%
S(P<C0.05), T2 AbFEXFIM AR HEAE T A B o R LR
YEF Bt 3k 1. 29 g/kg; CK AL 3 By 3 2% 5 Ry i A i
TR/, HAE N 0.94 g/kg, ZEILEZ R RN,
T2.T3 Fl T4 iX 3 AL FR ] 22 7 A8 1 3 (P >>0. 05),
TS5 5 HAh 5 A~ ZbHA] DL K& CK 5 HAth 5 A4 kb 2 8] A
BEXER(P<C0.05), T5 4B 44 & B, HE
b 3.88 g/kg; i T1 AbFEE K 2.60 g/kg, &b T i
oK. ZHEIEAIRELY, T2, T3 4305 T4.T5
AEFRTE G AE 2 (P >>0.05), 1 T4 F1 T5 &b 34 [\
Z5BEMP<0.05), PLEaras LW, iEeA f
FHR R8BSR LR R WA I SRR
FEAEWI i 22 5%, BOT R AR R DL 3 A ZUE B IR it 8O
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”C I Tl ”T2 ”T3 ”T4 TS
Jii I Ak B Fertilization treatment
[F) 21 A ] 5 B 3R 22 53 i 3 (P <<0. 05)
Different letters in the same group show significant
differences (P<Z0. 05)
PE1 AN [ b B X il 28 A5 A I R SR 4 A A
Fig. 1 Effects of different treatments on nutrient con-

tent of spring shoot leaves of C. oleifera

2.3 AESEMBFEHHTRFEEFTINYRESEN
=)

AN [ Ak ST 0 2% AR A I R 32 A L) T i Y
U 2 Bk, T AP R AR SR A 0,85
g/kg FW, i CK &b P K, LA 0.45 g/kg FW,
T1- T5 4k # % CK Xt 08 4 5 8 Jn 30.28%.
76.60% .78.72% .70. 21 % .88. 89 % . Jifi & JE AE .
RO ih A A RS0 Bk s 2 A i (P <<0. 05) , AN ]
FNE ] 25 50K .35 (P =>0. 05) . 136 B e 280 8 Xof - 4

RO WA D ERNSIMAON #5403 T 55 0 i HE
ol T2>T5>T3>T4>CK>T1, CK &b a] i
HEBE S R 21. 57 g/kg, 5 CK AL FAH Lb , Jifi fin 18
) T2 A TS Ak SH X i 2% B A AT ¥ M 3 1t 1 32 5 i
JERE KL 4y AR T 17.90% . 17. 66 % » H{H 43 51~
25.43 g/kg M1 25.38 g/kg. LM SR LRGSR
AR THRETEEES R, SEBEOIEREN,
T3.CK ¥ 5 T4 Ab 3 22 55 A W % (P >>0.05), 1] T5
5 T3.T4 L HH AE7E i 3 25 5 (P <<0. 05) ., 1) W] Bk
JHe 385 EORE Il 4 it R PR R R R A S AL
XA v R M s . TS A B A e, Ok 8.35 g/
kg CK AbBRFR G, HABE ] 7. 54 g/kg., AT MEE A S
B0 3 HHEF A T5>T3>T2.4 CK Xf 1]
Syl 10.74%.8.36%.7.96% ., £ H LI 45 R
FHH, T3, T4, T5 Ml T2 b B[] ¥ 22 57 N 3 (P >
0.05), 1 T5 5 T4 4b BH[H] /7 76 I & £ 7 (P <
0.05), L& LM, AR AREEXNHFMHEEA
ML BT & B A R AR, BRI F IR G B A &
U LU A R PRI B A 2L TR e A R 2 T 3K

R,
= RGRER [ rraEEA MR
Soluble sugar Soluble protein Chlorophyll

aa a 1.0 = g
24 b E Z i
~ =T H I =j H gy
- I
= eh 16 g g g £ 58
o= g E E E 0.6 2=
< g g H H & =
o B H H H =
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2 8 = E g E i)
25 g E E E =5
= M=
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CK T1 T2 T3 T4 T5
i JE 4 Bl Fertilization treatment

I7) 20 AN [ 7 B s 25 5 12 3 (P <<0. 05)
Different letters in the same group show significant
differences (P<Z0.05)
P2 O TR] b 3000 25 AR A - 2B ALY 52

Fig. 2 Effects of different treatments on main organic

matter of spring shoot leaves of C. olei fera
2.4 AESEXHFSFHITFRPEEZENZMN
AN (] Ab B i 2 A I DR 4 i T R 09 52 e 4
3 i, ARAFA SOD G HEHEF B T5>T2>
T3>T4>T1>CK, H T5 4b # % & 4 (0. 800 +
0.057) U * min ' » g ', 5 CK 4 # M I 2 7+
26.78% ;i CK 4b ¥ & # X 24 (0.631 £ 0.031)
U-min'-g ', ZEIIEELEN,CK 5 T4 &t
BRI LA K T5.T2 Fl T3 3 3 A~ AbHja] 22 5 K8 .25 (P
=>0.05),1f T5 5 T4 4b B [6) 2 5 & % (P<0.05),
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Wi B it i TR A S AR %) SOD 1 1 5% Wil 5 K o Tt i
A G S AN Z A 258 K, BE RS A AR -/ T
AR H LB A, AR E POD I HE ¥
T5>T2>T4>T3>T1>CK, Hf T5 4B & N4
(5.01£0.29) U+ min '+ g ', % CK &b # £ T}
209.26%, 1M CK Ab B & (U H (1.62 + 0. 48)
U-min' + g ', MMMAIEK L POD it #ix
e T AN e o S Ak 3L 3 P it R XoF i A% A A
A POD T P BA A 3 76 T B W] EUE 25 I8 ) a) 22
SEARIBF P E KT (P>0.05), A [E A NI A& 4k 5
t CAT 3R LA CK Ab 3 &Ik, HiAH hy (46. 36 £ 3. 15)
U= min '+ g ';T5 kb3 &, i85 (60. 31 £ 4. 96)
U= min '« g ', % F CK A2 7+ 30.09% . T5
5 CK Ab P 22 5 W2 (P<<0.05), CAT M HEF
J T5>T2>>T3>T4>T1>CK, % B jifi i iR & &
R OHMRAS A EESAY R EREWMEER CAT
AT T TR e 24 200 2o 4 Ak S T 1 356 A 0 0 1
R 3K 3 8 3 K

& B, AR AR FE fE] CAT 6 ¥ 5 SOD i
(R HE Y B o B — B, RS E W A KA F g2
I H 2 A B T R 2 ) S A5 5 22 CAT 5 SOD )
EAVER . A5 bt n 000 34 e 4R s i R
P Tt 18 0 2 EG i R B A U T T 1 2 T A
Wb 3, R FEAY A KR E R A B AT BR
R SR R A A R 1 R A 5 T N PR — RUB A Y
AIE SR S EHBANENRZ IR RIS A .
® 3 REE EZEERME R B0
teg™h)

Table 3  Effects of different treatments on protective enzymes

(U * min~

in spring shoot leaves of C. oleifera (U min ' - g ")
Jiti A Ak # SOD {ifi ¥ POD i 1 CAT Ik
Fertilization SOD POD CAT
treatment activity activity activity
CK 0.631+0.021° 1.62+0.48" 46.36+3.15°
T1 0.690+0.031* 1.90+0.34"  50.65+1.50™
T2 0.762+0.028%  4.71+0. 60" 56. 01+ 3. 22%
T3 0.727+0.053"  4.24+0. 74" 55.66 + 5. 47
T4 0.701+0.036™  4.26+0. 62" 52.19+1.82™
T5 0.800+0.057"  5.01+0.29° 60. 31+ 4. 96°

TE A 9 o AN [ B 7R 22 5 1 35 (P <20, 05)
Note: Different letters in the same column show significant differences

(P<20.05)
2.5 AELEXNBMFESHTRALGHENZN

Hy 1 3 FIER 4 AT, AN [R] Ak B il 2% A i
MO B R 2 omd & /N, ¥ 0.59 - 1.99

pmol » m ™+ s, AN [A] b 3 ]ORN AT TS Ab 3 B
/NG HAE N 20 pmol + m? + s CK AL R AR HAH
H86 pmol » m ? - s, AL F OGRS Y
/NT CK, 32 i AT A 34 i 42 a5 b 2% 6T 55 016 1) ) H 2%
L Hor TS AbBEXT 555600 A RE 7 Sk . A ) Ak 3
¥y e K e B MR HE T O T5>T2>T3>T1>T4>
CK,T5 4 #Eh 8.59 pmol + m * + s ', 5 CK Ab#f
4 66. 80 Y0, i B it N AT I T 2 15 I A% X R O
14 1) I AR A [] /U XoF 482 v i 248 ¥ 16 R 9 HE P
HEABASHER S A B SA.

10} —8—CK——T1 —%—T2 —»—T3 —+—T4 ——T5

'Tm °
S B
e
-5 7 6r
=
52 °
o © —
<% 2F
g%é
4}:[“;5 1 L 1 1
REp 500 1000 1500 2000
2 N ) B
£ & H RS (umol - m” - s™)

Photosynthrtically active radiation (umol - m™ - s™")

3 IS [a) b 38XT g 245 2 A I D i 1z 11 £k 1 5 i

Fig. 3 Effects of different treatments on light response
curve of spring shoot leaves of C. olei fera
R4 FRALEBEBNBMEFEHHAEESHBE W (pmol -
m?-s!)
Table 4 Effects of different treatments on photosynthetic pa-
rameters of spring shoot leaves of C. oleifera

(pmol - m™? - s7")

o e JCAMERD n RREOLE R
Jifi A Ak B B%H}D%ikﬁi Light J‘ﬁ{f@ *}Et‘l"" Maximum net
Fertilization ark compen- -18ht photosy-
respiration . saturation .
treatment sation ) nthetic
rate . point
point rate
CK 1.62 86 1 266 5.15
T1 1.74 33 1 569 6.32
T2 1. 36 20 1 466 7.32
T3 0.59 21 1639 6.70
T4 1.95 33 1676 6. 25
T5 1.99 19 1 355 8.59

2.6 HFBFHEERHEXESN

TR A 25 TR AR AR SR 70 B 45 2R 3k 5 0w
FR AR PP Z B IE A GG R b B A A
SR I (AR SR AR A I T R ) T
O A E R AR AR S B 2R CAT 5
B 0 R AR AT AR AR 6] 3 47 76 B 3 R A
KRKFR . ARG HAAEr A7 (E 38 15 A 5 50 )
B IEANSCOC A UL RUTT 2R Je Tl 2 8 A A 1 R oG it
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R Hod 5 R 6 R B KB 2 POD % #
(CFIEREUH 0. 864) \ B & B (R R R 0. 859) .
x5

SOD & & (K RECH 0.827)

HEEMESERKERNFSRERFUY R SBEHEXESF

Table 5 Results of correlation analysis between morphological growth indexes and nutrient accumulation, active substances and en-

zymes of C. oleifera spring shoots

1 2 3 4 5 6 7 8 9 10 11 12
1 1. 000
2 0.409" " 1.000
3 0.472° " 0.629" " 1.000
4 0.536" 0.698" " 0.592" " 1.000
5 0.385 0.665° " 0.795° " 0.859"° " 1.000
6 0. 405 0.846°" 0.838"" 0.825°" 0.875" " 1.000
7 0.208 0.582" 0.657" " 0.806"" 0.838"" 0.783"" 1.000
8 0.621° " 0.666" " 0.469" 0.782" " 0.710"° 0.661" " 0.584" 1. 000
9 0.645° " 0.667" " 0.527" 0.817°7 0.810"° 0.716"° 0.637" " 0.737° " 1.000
10 0.629"" 0.611" " 0.419 0.827"" 0.663"° 0.630" " 0.669" " 0.757" " 0.644" " 1.000
11 0.587" 0.752° " 0.781" " 0.864"" 0.885"" 0.910"° 0.759" " 0.710"" 0.792" " 0.681° " 1.000
12 0.375 0.583" 0.454 0.801°" 0.666"° 0.707" " 0.703"" 0.654° " 0.589" 0.799"" 0.673" " 1.000

Wl RAFMEE:2 R ERMERE;3 BERFMEKE 4 FR B BN EHE6 FREBM 7 RAREMNEE ;8 KR EMEN; KRB EN;
10 7~ SOD #1511 &R POD #H: ;12 Fm CAT WM, " RAR 2 FHERFH (P<<0.05), " 7 RR 2 F MM B3E (P<<0.0D

Note:1 indicates number of spring shoots;2 indicates spring shoot diameter;3 indicates spring shoot length;4 indicates TN;5 indicates TP;6 indi-

cates TK;7 indicates chlorophyll;8 indicates soluble sugar;9 indicates soluble protein;10 indicates SOD activity;11 indicates POD activity;12 indi-

cates CAT activity.
RIS
IMAS SR DAF= A5 Sk A 2 5 AR R, it
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Effects of Different Nitrogen Form Fertilizers on Spring Shoot
Growth of Camellia olei fera

FENG Mingkai', LI Lanlan', YAN Miaozhen',ZHOU Qiwei’, YUAN Gaoqing® ,
PAN Xiaofang' ,LAI Jiaye®
(1. Forestry College, Guangxi University, Nanning, Guangxi,530004 , China;2. Institute of Agriculture and Animal Husbandry De-

velopment,Guangxi University,» Nanning . Guangxi, 530004 , China; 3. College of Agriculture. Guangxi University, Nanning, Guan-
gxi,530004 , China)

Abstract: In order to provide a scientific basis for the rational fertilization management of Camellia oleifera
forest,the 13-year-old "Cenruan No. 3" C. olei fera tree were taken as the research objects,and no fertiliza-
tion was used as the blank control and no nitrogen fertilizer was used as the non-nitrogen control. The effects
of nitrate nitrogen fertilizer,ammonium nitrogen fertilizer,amide nitrogen fertilizer and three forms of nitro-
gen fertilizer (1 : 1 : 1) on the morphology and physiology of spring shoots of C. olei fera under the same ni-
trogen application rate were studied. The results showed that compared with the blank control, the mixed ni-
trogen had the largest increase in the number,length and diameter of spring shoots by 33.74% ,71.97% and
27. 86 % ,respectively. Mixed nitrogen and nitrate nitrogen significantly increased the accumulation of total ni-
trogen,among them,total nitrogen increased by 60.58% and 53. 49 % ,total phosphorus increased by 26. 60 %
and 37.23% ,total potassium increased by 34.31% and 42. 80% ,respectively. Mixed nitrogen and nitrate ni-
trogen increased the main organic matter of spring shoots significantly, with soluble sugar increased by
17.66% and 17. 90% respectively,and soluble protein increased by 10.74% and 7. 96% respectively. Nitro-
gen fertilizer could significantly increase the enzyme activity of C. olei fera leaves,and the increase of mixed
nitrogen was the largest. The activities of SOD,POD and CAT increased by 26. 78% ,209. 26 % and 30. 09 %
respectively compared with the control. The application of nitrogen fertilizer could also improve the utilization
efficiency and photosynthetic rate of C. olei fera under weak light,among which the effect of mixed nitrogen
was the most obvious. The above results show that the application of nitrogen fertilizer before spring shoot
germination of C. olei fera can promote the growth of spring shoots. Under the same nitrogen content, the
effect of different forms of nitrogen fertilizer on the growth of C. olei fera spring shoots is as follows: Mixed
nitrogen fertilizernitrate nitrogen fertilizer™>ammonium nitrogen fertilizer>amide nitrogen fertilizer.

Key words: Camellia oleifera ; fertilization; nitrogen forms; spring-shoot growth; nutrient content; photosyn-

thetic
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