Holr B 2 BF 58 2018,31(5) :137 ~ 144

Forest Research

DOL:10. 13275/j. enki. lykxyj. 2018. 05. 019

SREAEES AR EARER
i85 4K 24 R 5

WhE, A BT

(LRt Rz RR B, 4 FI A AR bk B & 5 (AP 8 M A S8 305, bt 100083)

FEE [ B9 IR NS FOHE W 7 A% AR ( Quercus variabilis Bl ) 25 8% B A K F 40 & i JEFTHL 3 (EC) J 2
AEREMCR I, I E S R RIS . [ AR ] DI BRSO TR £, ok FRUE 258 4 AL 55
Bt B8 S MHEAE KT (LA N TEE &/ 5,5 MHEIE K205 25 .75 125 175 225 mg - k') 12 FhoEgr
K LHBHECO) JRFBHE(S) ) , MER ARAR LA F2 0 & i MR AR FLT EC (B X5 4E 2 4F sk
o [ERIFW . (1) AL & AR 7 3 =80 W AR 46 A 52 M A7 7E 38 LA, 225-0 AR ¥ AR b A2 AR A=W
B AR R AR AR R AR B AR 225-0 ,125-S 175-0 b B [A] 25 BN 2 225-S Ab BT 2
AW ZER K, 2R AE Y RE 225-S 55 225-0 ZRIZ SR EBE . (2) BARZE AR A SRR B A i B it AR B AY
WG AR 125 175 225 mg - Bk T ARFRZ A AR G B S SRR A 2 RN B . (3) Wit I e
BERTAAR R (A, MBSy 125 175 225 mg - #F ARBRZ A AR R WA AR 22 SOR B3, (4) R EC {HRE
Jit AL 5 B I T 3 KRGS S AR = T B2 U2 BC R B2 R R MK EC B4 Bk 4. 69 0. 56
dS - m ™ BRI AR K PSR . (5) FE WA LL , SRS A M U ARG L ARG B v A
A TEPRER 1 AR 55 2 AT A TR A0 AR Bt A B ) S T K L R PRS2 4 AR B 125,175 225 mg - fk AR FE
ZIERE MAEERARE . (SRS ERS TR LIRSS RN IR & & I T MRS 1 4
AR R A RN BN R T R B 4R SRR AR B AR . A R AR R AL
5 ABIRIRE , B R BRR A R AT BB A BEA R 125 mg - Bk AOALA (LA N JCE S RO HE) .
SKBIA A RENE s IR TBE e B RS A I 5 R T o 5 AR

hE S HEE.ST91 SCERARIRED ;A XE4E:1001-1498 (2018)05-0137-08

I

Effect of Controlled-release Fertilizer and Irrigation Method on Seedling
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Abstract : [ Objective ] To investigate the effects of fertilizer rate and irrigation method on morphological attributes,
nuirient status, medium electrical conductivity (EC) and 2-years” outplanting performance of containerized Quercus
variabilis seedlings. [ Method ] Seedlings were raised with 5 fertilizer rates (25, 75, 125, 175, and 225 mg -

plant ™') and 2 irrigation methods (overhead irrigation (O) and subirrigation (S)). The experiment was a two-fac-
tor completely randomize design. Morphological attributes, nutrient status, root growth, medium EC, and 2-years”
outplanting performance were measured. [ Result] Interaction of fertilizer rate and irrigation method significantly af-

fected seedling growth. The root-collar diameter, root and total biomass of seedling reached maximum value with
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225-0 treatment. There was no significant difference on root and total plant biomass among 225-0, 125-S, and 175-
O. The height, stem biomass, and S/R ratio of seedling reached maximum value with 225-S treatment. There was
no significant difference on stem biomass among 225-S and 225-0. The nutrient concentration and content were im-
proved with increasing fertilizer rate. There was no significant difference on root N, P content and total P content a-
mong 125, 175, and 225 mg - plant ',

difference on root surface area and volume among 125, 175, and 225 mg - plant .

Increasing fertilizer rate promoted root growth. There was no significant
Fertilization resulted in high
medium EC. Subirrigation significantly increased medium EC in upper and bottom layer. The highest medium EC
reached 4. 69 dS - m ™' but did not have harmful effect on seedlings. Subirrigation improved the height and root-col-
lar diameter of seedlings 1 year after outplanting. 2 years after outplanting, the height and root-collar diameter of
seedlings grew greatly with increasing fertilizer rate, but there was no significant difference on height and root-collar
diameter of seedlings among 125, 175, and 225 mg « plant "'. [ Conclusion] Subirrigation improves nutrient con-
tent and 1-years outplanting performance. Controlled-release fertilizer increased seedlings quality, and 2-years”out-
planting performance. Considering seedling quality, economic benefits and environmental value, fertilizer rate of
125 mg - plant ™' and subirrigation was the optimum combination for container seedling production of this species.

Keywords : controlled-release fertilizer; subirrigation; Quercus variabilis container seedling; seedlings quality; out-

planting performance
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Table 1 Physical and chemical characteristics of soil in the experiment

MR i A LiEA bk AP = e AR TR

Soil depth  <0.002 mm (.002 ~0.02 mmO0.02 ~0.20 mm P Organic content Nitrogen content Available phosphorus  Effective potassium
/em Clay/ % Powder/ % Sand/% fit /(g-kg™')  /(mg-kg ') content/(mg - kg™') content/(mg - kg")

0~30 7.63 31.95 60.42 7.74 7.12 843.96 112.10 373.48

30 ~ 60 7.62 33.63 58.75 7.74 3.46 479.09 80.45 329.79
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Table2 Effect of fertilizer rates and irrigation methods on Q. variabilis seedling morphological

attributes and associated P >F

AEFREH A =3 #1142 Root-collar H: ¥ Biomass/g ZARE

Combinations Height/cm diameter/mm 2% Stem 2 Root Bk Plant Ratio of S:R
25-0 36.2+0.8 ¢ 3.89+0.10 f 1.09 £0.08 e 6.80+0.49 e 7.89+0.53 d 0.17 £0.01 de
75-0 40.2+1.1d 4.45+0.09 e 1.42+0.10 de  9.24 £0.67 bc  10.66 £0.74 bc  0.16 £0.01 e
125-0 43.1x1.2¢ 4.78 £0.09 d 1.76 £0.10 d 9.98 £0.58 ab 11.74 £0.61 be  0.18 £0.01 cde
175-0 43.8+0.6 ¢ 5.14+0.10 b 2.10+0.11 ¢ 10.16 £0.54 ab  12.26 £0.62 ab  0.21 £0.01 bed
225-0 53.6+0.9 a 5.77+0.17 a 2.57+0.26 ab 11.24+0.55 a 13.81 +0.71 a 0.23 +0.02 be
25-S 36.1£0.2 ¢ 3.81+0.11 f 1.20£0.09 e 7.12+0.50 cd  8.32+0.55d 0.18 £0.01 de
75-S 44.1+0.6 ¢ 4.46 £0.10 e 1.60 £0.06 d 8.57 £0.60 bed 10.17 £0.57 ¢ 0.20 +0.02 bede
125-S 47.9+0.8 b 4.80+0.07 d 2.77 £0.09 ¢ 10.15+0.68 ab 12.22+0.68 ab  0.21 +0.02 bed
175-S 49.5+1.2 b 4.83+0.09 cd 2.24£0.12 be 9.62+0.46 abc 11.86+0.51 be 0.24+0.02 b
225-S 55.2+1.4a 5.10 £0.08 be 2.81+0.15 a 8.04 £0.60 cde 10.85+0.71 be 0.36+0.03 a
J5 M RFE(P >T)
JifHE & Fertility rates <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1
TEWE 5 2 Trrigation methods <0.000 1 0.001 0.020 0.032 0.140 <0.000 1
HARE x EEME TR F x 1 0.014 0.003 <0.000 1 0.019 0.047 0.002

T F P BE Duncan 228 FUECES R [FFIAA R PR 30K 22 AN B3, R Rl B 3R 22 57 B 3% (P <0.05) 5 T[]

Notes: Column values not followed by the same letter are significantly different according to Duncans test. The same below.

3.2 MEREMEBRAXNBREFEREFTINRI
A

3.2.1 MR ABGASRENY R WHZER
J7 22 AT s R R B it B & ARy =X R R
25 IO B R BE ) S M AN AEAE S BN o it
JEEXTZEFMRPA BRELWESF B E (P <
0. 05) , X ZE AR () B0 o B 52 ) 22 5 A B 25 TE I
AT AR TR 43U B X TC A8 35 R W (R B Ty 22 53 B 45
) o BT AIE AR A B v S it A
RS K, ARl 225 mg - Bk, 25
R A RO B ZE AR Bl ok B Gk B e K, 43901 R 8.9
F10.2 g+ kg™ 2.3 M11.9 g« kg™, B i T HoAh
AL, 25T R R AR B 175 225 mg - Bk ' E] 22
SN MR RV BE AR A 5 125 175 225 mg -
BORERARRE

3.2.2 MMEMAEBRG AL ENY R WHAER
725 M 45 R 22 B it A & AN I Oy SR = X 2R
R ERRR B R B L i R S AT AE SE BRI o
A £ 25 AR BRI AL B VB 1 S e 2R F
WFEKF-(P <0.05) ;s JEWE 7 XX ZE & B & B
M 2 (P <0.05) , M xf A BRI 20 B 3 e
M) AN 25 (RN T 22T 25258 ) o BARZE MR Rk

LI
Stem nutrient concentration/(g *kg™)

IR EE
Root nutrient concentration/(g e kg™)

10

od bc

25 75 125
MifEfitFertilizer rates/(mg « k")

= %(Nitrogen =23 Phosphorus T 4fPhtassium

&1

175

225

it AL dg X 25 AR SRR B IR L R

Fig. 1 Effect of fertilizer rates on N P K concentration of stem, root

of seedlings
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