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Abstract: To provide a theoretical basis for fertilization of ginkgo (Ginkgo biloba) timber forests, nitrogen,
phosphorus, and potassium content in ginkgo leaves and photo-biological characteristics of new ginkgo shoots
were studied. These factors were related to the rapid growth of trees. An experiment with different fertilizer
treatments was designed based on single factor designs and orthogonal designs. Results showed that absorption
of N and K in ginkgo was synergistic. The N and K content had the same variation trends when it was single N
or K fertilizer. Single P fertilizer had an inhibiting effect on the absorption of N and K. When NPK fertilizer
was used, high P content in the soil also had a inhibiting effect on N absorption. Also, fertilization improved the
photo-biological characteristics of ginkgo. The net photosynthetic rate (P,) always reached maximum with single
N, P, and K fertilizers. The net photosynthetic rate was significantly different (P << 0.05) while the transpira-
tion rate (7,), stomatal conductance (Gs), and intercellular CO, concentration (C;) were not significantly dif-
ferent (P > 0.05). Treatment 2 had the highest T, Gs, and C; value while Treatment 5 had the highest P,.
Thus, for ginkgo combined N, P, and K fertilizer can improve soil elemental balance, promote nutrient absorp-
tion, and increase photosynthesis. It suggested that we can use more K to increase the N absorption ability of
the tree in the production practice. [Ch, 4 fig. 6 tab. 18 ref. ]
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SRR 10 e AT (R D BN X SR G L 2 34
AN 2 AR BT )/T(%(N) 0 600 400 200 100
i RS (P) 0 800 600 400 200

Eiﬁ%%ﬁb@ﬂﬁi&ﬁ,&ﬁ3ﬁﬁ?,mﬁwm 0 500 %0 40 s
3MOUKN, 9 FhAbEL, 3AEAE - ARH, 3L 27 A4
AN IR BN XS IR B A IR 2 AT R AP AT, AERIRNZEON IR R | A WRIRES . BRIRER (3R 2).

PRE & R o BOh 46% 5 3 B IRAG 5 TL A A TR TR B0 16% 5 BB B 5 SR AL B0 R 2 Bk
53%,

2014 45 4 A A1 2015 4 4 A % 56 Ak 4 2 17 it
HE, it HE T =X BRI R L, e B e 455 10 % AR

®2 EXABAERLLE

Table 2 Orthogonal trial fertilizer treatments
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Figure 1 N, P and K contents of ginkgo leave under  Figure 2 N, P and K contents of ginkgo leaves under

different nitrogen treatments different phosphorus treatments
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Figure 3 N, P and K contents of ginkgo leaves under Figure 4 N, P and K contents of ginkgo leaves under

different potassium treatments
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22.1  RIEsTRE TR SR8 Fea AR B ENEHE BSOS E R B R (3R 3) . Ny A B 25 5
AR AL B R, 0N, AR B 6 & AR sy, M) S A R R 2 JOU L NS Ak Bl g o 2P 3k
AL AN IR AR AR BE IR o B A AR ] R B RONE it P R S T S R A
TERNE A 100 g« bR I 2k B R R AR, £ RS (b B0t B A U Tt FH A5t A 46 e T oy, A RUIE It
JiEE 600 g+ k™ WA BN RMEH . Jr 22 £ AREELABT, A 7 fEotaE AR (P=0.011 1),
7RI AR (P=0.007 1), LT (P=0.012 6) i ] — S AL B8 /K 70 B (P=0.009 5) 83k £l . 3 22 57K F-
Ny b B 25 15 3 R A AAL P LS Ny No Ml ek 2252 3%, Ny ARBIAHOL A RS Ny, ck 2R E#, N,
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Table 3 Effect of different nitrogen fertilization treatments on photosynthetic parameters

different orthogonal treatments

e AL R AL/ Wt G R/ I = S Ak e o R 93 5
(pmol -m-s71) (mol-m=-s™) (pmol -m-s71) (pmol -mol™)
N, 148 + 043 ¢ 160.13 £ 353 b 13.00 + 1.20 a 218.2 +30.3 be
N, 1.68 + 0.48 be 180.18 £ 57.1 b 11.50 + 1.50 ab 251.8 + 19.5 ab
N; 1.88 + 0.24 ab 197.36 + 29.0 ab 10.30 + 2.00 be 269.4 + 15.1 a
N, 215+033a 233.07 513 a 12.00 + 0.90 ab 262.9 +21.3 a
ck 150 £+ 028 ¢ 160.83 + 362 b 8.70 + 1.70 ¢ 186.3 £ 285 ¢

Yl =7 R EBUE AR EZE , NG TR SRR AE 0.05 KR A AL BRI 28 S B K
222 Bpfestf At R RS R G H e ARBBEILHE OGS E R ER (R 4) . P2 AR
AL RO G AR d s 1Y, T Py B8] AR AR R R O B e o MEREAE A A A FR R, AR
AL B RO AR S B A R A AR A, BRI AT B0 R O R, e @R AC A 800 g-
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Table 4  Effect of different phosphorus fertilization treatments on photosynthetic parameters

e RN R/ AL/ Holtf AR/ it 1) S A ok P R 43 KU

(pwmol - m2-s7) (mol-m32-s") (pmol - m=2+s7") (pemol - mol™)

P, 2.67 £ 0.66 a 302.0 £ 77.8 a 12.87 £ 042 a 2957+ 142 a

P, 2.27 + 0.34 ab 226.3 + 33.7 ab 1153 £ 1.17 a 2780 £ 135 a

Ps 2.12 + 0.64 ab 2243 + 939 ab 11.67 £ 093 a 2920+ 78 a

P, 1.58 £0.16 b 1613 +50b 6.63 £ 155b 302.7 £ 142 a

ck 1.51 + 028 b 160.8 + 36.2 b 8.68+1.72b 186.3 + 285 b

U w7 EIEUE AR, NE FREAN R R IRAE 0.05 KPR A AR 25 5 B



F33EH M A M X AR A R O B 3R 0 3R A 23 B R 973

PR B IR (I ) A O A 53 0 S 7 A G P B 56 0 5 T 5 MR AR 95, BN T B
200 g- Bk~ AL, 2T . Py RIS S Py, ok 2R B (P=0.045 7), Py I AL
5Py, ck %25 BE(P=0.044 0), PSS Py, ok 25 B (P=0.0028), P, Py, P, fil Py
] LB AR A ok 2 5% % (P=0.000 4),

223 APRESHARA T A AR 0 Yrh R I BRI P A R B (3 5) 0 Ko RS R B
B, ok YAILR IR, K A9G0O0 AR R, Ks R0 AR AR S R . B AR Y
BT, SRR, AL RE S A S R, T S S R A 8
TR, 7E Ko, Ko KOPSEIRA, FEMTRM . K MEBERY K %FRE, ok WIILPEY
Ki, Ki 225 B3 (P=0.048 4), K, Wi s e 5 Ko 25 59 3, 4% A0h F0LIA) i) 6] — 42 L R 8 /5 425 57
N ES
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Table 5 Effect of different potassium fertilization treatments on photosynthetic parameters

g 7R R/ AL/ LA H R/ I Tea) 4 A e P 21K 43 %5/
(pmol -m2+s7") (mol-m™-s") (pmol -m2-s7") (pmol - mol ™)
K, 1.58 + 0.11 ab 1165 +72b 10.7 £ 0.76 a 1953 £ 105 a
K, 1.70 £ 0.15 a 126.0 = 19.5 ab 10.7 £ 0.31 a 2082 £ 132 a
Ks 1.39 £ 0.13 b 100.5 + 209 b 825+ 146b 2175+ 48 a
Ky 1.62 + 0.07 ab 130.3 + 27.8 ab 8.87 £ 0.36 ab 2173 £28.7 a
ck 1.51 £ 0.28 ab 160.8 = 36.2 a 8.68 + 1.72 ab 186.3 £ 285 a

BBl e EEUERRIEZ: , NS F AR SRR TE 0.05 KOF TR 454k B 22 Sk 3

224 B ENEst AT R RAAER G ASFEIE AL S AR R AR K (£ 6) . AbFE 2 ZE
R AL ME) R AR EE R B R, AL S ot A AR R . O IE A AN AL B 25 R
AL REEI M AHEFE BB, Mot G R AR SN, R 2Rk b
2, 3, 4MZEBHCR ST, 7, 8 2R #(P=0.0163), AF2, 3, 4 WKL FESLMT, 8, 9%
S0 (P=0.010 8), FALHHA AL HREF AR E(P>0.05), 4 1, 2, 3, 4, 6 AHE 41k
T BE IR 340 ok 2253 3% (P=0.027 2) . FH 3 6 AT U A0 I8 ) it 5 A4 R T 32 S AR A5 A i e B i R,
A E RS, BAM 3, 5, 78RS, LB nES,

3 kGt
R W WA R GEREERICE . ISR HERSEENMESE, B
ML= MR, B AR BURBERIE A B A AN RIAFE 22 5 APRTEARIT: &L B B AR A I
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Table 6 Effect of different orthogonal fertilization treatments on photosynthetic parameters

e Fe I A/ AL E/ Heoltf R/ I Tha) = 4 e ok B O 3 50/

(wmol - m2-s7) (mol-m2-s") (pmol *m=2+s7") (pemol - mol™)

1 1.30 + 0.16 ¢ 134.3 + 9.4 be 9.53 + 1.53 a 2423 + 284 ab

2 1.78 + 0.05 ab 1873 £ 23 a 10.07 £ 0.65 a 2652 +73 a

3 1.86 + 0.05 a 154.8 + 11.1 ab 10.27 £ 140 a 2423 + 18.8 ab

4 1.78 + 0.18 ab 157.7 £ 31.2 ab 9.15+ 1.28 a 248.7 + 8.3 ab

5 1.57 £ 0.12 abe 141.8 £ 5.1 be 1035+ 1.01 a 226.0 = 19.8 abc

6 1.60 = 0.14 abc 139.8 + 22.4 be 990 £ 1.55a 231.8 £ 12.9 ab

7 1.36 = 0.09 ¢ 1125 £ 105 ¢ 8.65+ 154 a 224.3 + 30.1 abce

8 1.34 £ 0.13 ¢ 110.0 £ 12.6 ¢ 9.03 £0.82a 212.7 + 24.8 be

9 1.42 + 042 be 126.3 = 51.0 be 9.05+253a 223.5 + 30.4 abce

ck 1.51 £ 0.28 abe 160.8 + 36.2 ab 8.68 + 1.70 a 186.3 + 285 ¢

U w7 EIEUE AR, NE FREAN R R IRAE 0.05 KPR A AR 25 5 B
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