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2.85 mmol/(m* « s), (4) W PSI Ay I Kt 7= & (Fv/Fm) | 52 Br 5 K i 577 81 (Yield) VG402 K R A0 (Qp) Al
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Effects of Exponential Fertilization on the Photosynthetic Physiology

Characteristics of Carya illinoinensis Seedlings

WANG Yiming'?, WAN Fuxu', HU Fei', ZHANG Hui*, JU Changhua®, LI Ruirui'

(1. Co-Innovation Centre for Sustainable Forestry in Southern China , College of Forest » Nanjing Forestry University , Nanjing

210037, China; 2. Nanjing Institute of Environmental Sciences ,Ministry of Ecology and Environment , Nanjing 210042, China)

Abstract: An exponential fertilization experiment was conducted with six dose levels (applying a total of 0,
100,200,400,600,800 mg/seedling in this experiment) of nitrogen to assess the effects on different nitrogen
levels on the photosynthetic characteristics of pecan seedlings. The objective of this study was to reveal the
nitrogen demand and determine the optimal nitrogen amount for pecan seedlings. The results indicated that:
(1) the height, ground diameter and biomass of pecan seedlings increased as the nitrogen fertilization in-
creased from 0 to 600 mg/seedling and then decreased with the nitrogen fertilization increased from 600 to
800 mg/seedling; the maximum values were 33.4 cm, 5. 08 mm and 9. 33 g/seedling, respectively; the root
shoot ratio decreased with the nitrogen fertilizer increased; (2) chlorophyll a,chlorophyll b and total chloro-
phyll increased with the nitrogen fertilizer increased; (3) the net photosynthetic rate, stomatal conductance,
intercellular CO, concentration and transpiration rate of pecan seedlings increased as the nitrogen fertilizer
increased from 0 to 600 mg/seedling and then decreased with the nitrogen fertilizer increased from 600 to 800
mg/seedling. The maximum values were 10. 53 pymol/(m” + s), 0. 192 mol/(m* + s) 241. 7 pmol/mol and
2.85 mmol/(m?® ¢ s), respectively; (4) Fv/Fm, Yield, Qp, ETR increased until the nitrogen application rate
of 600 mg/seedling, with the highest values of 0. 795, 0. 356, 0. 379 and 23, respectively. Based on these da-
ta, it could be concluded that 600 mg/seedling would be the optimal nitrogen amount for Carya illinoinensis

seedlings in greenhouse.

Wi HEF.2017-11-20 & B HH#3.2017-12-04

BB E VTR ROl =38 T (LYSX[2015]20) s PAPD %5 B3 H

FE—1EH TR 1991, B, T oRag i A W 55 A 58 O i) ARl B S T2 . E-mail:975520392@qq. com
BIEESE T (1952 5 VLRt A 882 W5y - Mol A2 25 T2 . E-mail: fxwan@njfu. edu. cn



188 | N S & o525 %
Keywords: pecan; exponential fertilization; photosynthetic characteristics; chlorophyll fluorescence

5 Il L A% Bk S 44 5 L A Bk L Ll A B R Bk N;y=Ns(e"—1) (D

Fh LAk f BRAR AR A, Syt R O R T SR A N,=Ns(e"—1)—N,, (2)

o AR R R R O AR TR AR G ) ol UL B A e
FIK L ARFE IR I 4F 5 56 I L B Bk E 22 R 3
I ¥ 5 B 2 R Rl . R0 5 R LA B A R i
B FH BIH SGHARE T TR IT R T AL REE
BT 26 W LA B S RO BIE 20 20 Sl VR A
Py HE AT O B ) T Al A I R
(¥ AR A O & BB D R ARG . BT R WA )
MR 29 T5 0 MR R AFAE TR & A 5O RE
TR PEIEA T . i R T8 Iy 24 AR
BFEFEAE 4 ' 1 Y st L JE 350 0 R T 2 B AT
H Se 2R A I E AL DG A P RE B L A% B AR I, 2>
Tie 5 BAF 5 P 25 1 B 28 T B L M AOL A R b 92
JCREE R T A A e 3 A A B
Ot HEGE #1224 W) A PR A 25 5 Y BF 5T
HREIOTE A L 28 0 3 L AR B O A R
17T AR AR FE 1 SR I SeBiF E 22 2 Bl AR 5
] L1 A% BE A (7] i o sl A [ e 2 [ 1906 & ek 22 5
T A 5K it I %o 5% T L A2 Bk S e P 09 53 i) 1 T o R
WIS . A FE 12 FH 48 ROk S 125 AF 58 AN 7] it 2804 X
S LA Bk 4 B AR RO AR PR R A B2 T L IR
SR 5 [ L AZ Ak 4 A RO A R P A [ e K
F1% A 137 22 5 A A e 3 it S0 o DA T A 3 ) L A Bk A
Y A R 7 e S e AR A B A

1 RS Tk

1.1 R

T B b 1R E VL5 48 L T R ROl K 2 A
LA N o B 0 A ) ke U T R T MRl K A S8 T LD R B
BH LA, 2017 4F 4 F 3k B R 6 — B0 35 1L
Wb — 4R 25 SE AR 300 AR AE AR T HAS Ky 16.5 cm X
11.5 em X 24 em( AR X R EZ XD B8 RHE 7
W 56, 2R O B R T v CRLAR 0. 2~1. 0
mm), FEMEE S AV G, Bk KAE
WA ERNHEANZA GBS, Wt D
T3 A W LK RO BB 2 SRS B 1 U A LA
1.2 RI&igit

IR 78 A BEALIX 4 B3, I 5 VR R
HEta M A 3, DLAS it A A BEAE SR B 3 A I
5. G R FH 46 H0E AT ASE S ke T AR it R o
A

s Ny it AR &= 5 N o #7180 78 48 800 JIE &0 21 Aij
MW a6 A it s N ARRAE AR XT3 % r T o 0 WO I8
APt A s N AR E S — D Ut IE B A = it
A SV s R AT TS N e Sy ds B0 T 1y R
%% Timmer 251858 N 445 505 10 40 22 1T 40 B
FE SR 5 L B4R N =25, 35 mg/®k. H4E 48 %0
NEJ7 255 A R 19 LR 48 B0 IE 4b B2 E S 1005
20034003 600, Fl 800 mg/Fk. & % F N100; N200;
N400;N600 F1 N800 3 &7 5 A i xF FRZH ] CK &
N 01 11| S I W s ol PR @ Y W LR v AP
FHZK VTt 0% 7 12 Bk &0 1 B Ui 20 ml, 45 400kt
e 0 i 0% 1, IR R AP KRGS
AR, ETFE A SR N20%; P,0,20% 5 K, 020% , %2
B8k (Fe)0. 10% , B 4% (Mn) 0. 05% , B4 8% (Zn)
0.05% F A8 (Cuw 0. 05%, 81 (B)0.02% , 41 (MO0)
0.0005% ;EDTA 2414 1.00%,
1.3 iBtlzE

AR SO A - T A AR o i R B bR R
FOME A= 0 2 - /N IX B AIL S B 5 bk 4 i
BB PR, F AR ZE M 0 B, T LA b
105 C A7 30 min, R J5 85 C ML+ R fH &, HIf +
RAF-FR 5T a0 7 AR 2R A

I 2R R A < SR RIRARIBCR F 95 %0 6K &
BV . B/ N BEALICEE I 0. 2 g, B I BTAY 0. 2 em /2
F 22 SUNIAR A B 5 5 B TR T B 20 A 10
ml 95 %6 TC/K T FH SR B 11 5 1k VA4 %
G FREE TR 48 h, DL 95 % TeIK 2B W R %ot R L
E S A PR OB AE I K 665,649 nm Ab Y IR AR (AD
MR (O K i A X

4 E S (mg/g) = (CXV Xn) /(W X1000)
K. C A& KW E (mg/L); VR 2 BUR &
(mD) sn HBERTECGW Ryt Fr 6 5T 6

A SN E A 12 J8 (RSO 9:00—
11:00, J Li—6400XT fE#EZGAVE 430 R G000 e
GARPR SR L IR OGTR 1 000 pmol/ (m* « s) , i3
TREE 25 25~30 C, I8 60%, K< CO, #kJE 2y 400
pmol/mol, B b FREX 3 #k o B R O Tl — T 55 3~5
A ERE R I A S E S EE ARG
B R R CO, WRIE ZEBH R AL RES.

MR AOE S AR 12 (g TR A0
9:00—11:00. 3% F fi # 20 i} 2 2 % )k 4L (PAM-2100,



55 3

T i WA < A BOME AT X 5 [ LLAZ A v 39106 & 28 R AR A 1 52 e 189

Walz, Germany) , ¥& 8 58 [& 11 4% Bk L35 e 20 |
(BEAR 5 R, AL BRBERL 5 Bk, K5 1& N 20 min J5 #4770

LR IOCS RN E 25 SR BT RS
H 3l R

®1 ZELERAEEHELELENERE mg/ Bk

whE 1A 2 A 3 JH 4 5 JA 6 J 7 ) 8 JH 9 [ 0/ 1HA 128 BE
CK 0 0 0 0 0 0 0 0 0 0 0 0 0

N100 3. 61 4.12 470  5.37  6.14 7.01 8.01 9.15  10.45 11.94 13.63 15.87 100
N200 5.06  6.07  7.28  8.74 10.48 12.57 15.08 18.09 21.70  26.04 31.23  37.66 200
N400  6.72  8.49  10.74 13.60 17.19  21.74 27.51 34.79 44.01 55.67 70.41 89.13 400
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