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Ginkgo biloba in Guangdong
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(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To conduct foliar nutritional diagnosis on Ginkgo biloba located in Guangdong Meizhou
ginkgo orchards based on diagnosis and recommendation integrated system (DRIS) index method, and provide a
theoretical basis for nutrition management of ginkgo orchards in this region. [Method] Based on the amount of
fruit, nine plots were clustered to get high, middle and low yield orchard. According to DRIS index method, the
requirement degrees of G. biloba leaves to N, P, K, Ca, Mg, B, Zn and Mn fertilizers, and nutrient imbalance index
(NII) were determined. The preliminary classification norms of DRIS index for nutrient element of fruit forest of
G. biloba were established. [Result] The average NII of high and low yield orchard were 90.92 and 206.08,
respectively. The average fertilizer requirements in high yield orchard were ranked as N>Mn>
K>P>Zn>B>Ca>Mg, while those in low yield orchard were Mg>N>Ca>K>Mn>P>Zn>B. The balanced zones of
DRIS index preliminary classification norms were N=—5.98+2.13, P=—0.97+4.43, K=-1.44+2.17, Mn=
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—1.70£11.82, Zn=—0.74+17.61, Ca=3.99+0.47, Mg=33.12+58.39, B=1.82+20.07. [ Conclusion] The deficiency of

N, K, Mg and Ca in G. biloba leaves in the orchard located in Meizhou was serious, followed by P and Mn, while

the excess of Zn and B was observed. Through the ranking of the urgency of the fertilizer requirement and DRIS

index grading, the balance of each nutrient element of G. biloba can be visually judged, and can be used as the

basis for balanced fertilization of G. biloba.

Key words: fruit forest of Ginkgo biloba; diagnosis and recommendation integrated system index method; nutrient

diagnosis; Meizhou city
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Fig. 1 Hierarchical cluster analysis dendogram of fruit amount in nine ginkgo orchards (S1-S9)
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a: =72 High yield orchard; b: {7t Low yield orchard

2 HENTHEERESAERENKE. R RRSE
Fig. 2 Ginkgo growth, leaves and fruits in high yield and low yield orchards in Meizhou
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Table 1 Average fruit number per tree, single fruit mass and leaf SPAD of each ginkgo orchard

P EESE bl 5 HRE/(HK") HSPAD FIR BT /g FURT R /g
Orchard type Orchard number Fruit amount SPAD ofleaf Fresh mass of single fruit Dry mass of single fruit
7 el S1. S3 908* 56.15 6.56 2.44
High yield orchard
i S2. S4 619 54.25 5.50 2.67
Middle yield
orchard
187 I S5. S6. S7. S8. S9 135 28.60 4.36 1.83
Low yield orchard

1) “*” R 7R 5548 £ 5 B F(P<0.05, thh 1)

1) “*” indicates significant difference in the same column (P<0.05, ¢ test)
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Table 2 The nutrient contents of Ginkgo biloba leaves in different yield groups of ginkgo orchard
Rl KR wi(gkg") w/(mg-kg ")
Orchard type N P K Ca Mg Zn Mn B
& 31.29+8.33a 1.28+0.32a 13.22+4.28a 119.29+34.21a 16.96+2.50a 6.54+0.31a 16.33+9.08a 9.86+6.38a
High yield orchard
7 b 30.9242.96a 1.13+£0.12a 11.76+2.47a 82.06+1.90a 11.67+1.23b 6.92+0.18a 16.59+8.56a 6.68+1.12a
Middle yield orchard
&7 el 18.99+1.41a 0.92+0.07a  8.29+0.31a 67.38+7.32a 10.68+0.51b 7.70+0.93a 11.33+2.65a 16.18+4.46a
Low yield orchard
DR P $IE & 69 R F A B R R £ 57 % F(P<0.05, Duncan’s %)
1) Different lowercase letters in the same column indicated significant difference(P<0.05, Duncan’s test)
F 3 SRARE DRIS LSS H ST
Table 3 Diagnostic parameters of ginkgo orchards based on DRIS index method
- f%:?z High yield orchard ] ﬂiEFi Fow yield orchard ] S
Diagnostic 1 PR i A5t 0% Wy hriE - 5 2% Variance
parameter Mean Starllda.trd Variance Coefﬁ.cient Mean Star.lda.lrd Variance Coefﬁ.cient ratio
deviation of variance deviation of variance
N/P 2431 0.67 0.44 274 21.23 5.49 30.19 25.88 68.61
N/K 242 0.22 0.05 8.92 2.30 0.44 0.19 19.10 3.80
K/P 10.12 1.18 139 11.65 9.12 0.72 0.52 793 0.37
N/Zn 4 857.96 212775 4527 336.19 43.80 2539.27 436.07 190 160.01 17.17 0.04
N/Mn 2363.85 113737 1293 600.80 48.11 2047.10 960.00 921 608.40  46.90 0.71
N/Mg 1.81 0.32 0.10 17.54 1.81 0.41 0.17 22.70 1.70
N/B 4517.57 2936.75 8624 528.64 65.01 1446.13 778.00 605 280.89 53.80 0.07
Ca/N 3.79 0.12 0.01 3.13 3.67 1.28 1.64 34.85 164.00
P/Zn 198.70 82.08 6736.80 41.31 127.39 40.98 1679.36 32.17 0.25
P/Mn 97.91 49.47 2446.81 50.52 94.72 38.66 1494.78 40.82 0.61
P/B 187.55 125.93 15 859.57 67.15 68.77 32.95 1085.37 4791 0.07
Ca/P 92.19 5.41 29.24 5.87 76.14 26.48 701.28 34.78 23.98
Mg/P 13.60 2.02 4.07 14.84 11.93 2.63 6.93 22.06 1.70
K/Zn 205821 106431 1132753.07 5171 1 140.40 302.18 91311.26 26.50 0.08
K/Mn 961.23 385.00 148 228.69 40.05 872.78 378.42 143202.38 4336 0.97
K/B 1822.88 105291 1108 617.28 57.76 627.90 318.89 101 687.64 50.79 0.09
Ca/K 9.14 0.53 0.28 5.80 8.28 2.62 6.86 31.64 24.50
Mg/K 1.37 0.36 0.13 26.26 1.30 0.23 0.05 17.54 0.38
Mn/Zn 2.57 2.14 4.56 83.15 1.59 0.97 0.94 61.23 0.21
Ca/Zn 18 539.57 8 641.02 74 667 158.89 46.61 943245 416144 17317605.60  44.12 0.23
Mg/Zn 2618.77 715.13 511412.45 2731 1 466.65 433.13 187 601.12 29.53 0.37
B/Zn 1.56 1.48 220 95.25 233 1.59 253 68.27 1.15
Mg/B 2676.95 2090.57 4370482.92 78.10 798.61 436.94 190919.19 54.71 0.04
Mn/B 1.82 0.37 0.13 20.02 0.76 0.34 0.12 45.24 0.92
Ca/Mn 8 892.40 4030.72 16 246 668.81 4533 732771 3881.59 15066 703.39 5297 0.93
Mg/Mn 1381.10 870.05 756 988.64 63.00 1122.53 486.02 236212.02 4330 0.31
Ca/Mg 6.89 1.42 2.01 20.61 6.28 1.11 1.23 17.63 0.61
Ca/B 16949.10  10595.65 112267 895.55 62.51 5100.18 3297.08 10870716.74 64.65 0.10
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Table 4 DRIS diagnosis index and fertilizer requirement order of each ginkgo orchard

, DRISHR %! B IR P E 5
PN ez A DRIS index . .%HE“@? Nutritional
Orchard type Orchard Fertilizer requirement :mbalance
number N p K Mn  Zn Ca Mg B order )
index(NII)
T Sl -447 217 =297 -1006 1172 366 7441 -1237 B>Mn>N>K>P>Ca>Zn>Mg 121.82
High yield S3 -748 —410 010 666 -13.19 432 -8.17 1601 Zn>Mg>N>P>K>Ca>Mn>B 60.02
orchard WE 598 097 -144 -170 —074 399 3312 182 N>Mn>K>P>Zn>B>Ca>Mg 90.92
Average
17 i 82 630 164 —432 -9.04 1094 -036 -3568 0.82 Mg>Mn>K>Ca>B>P>N>Zn 69.10
Middle yield S4 114 218 511 1757 —0.52 -13.74 -5861 034 Mg>Ca>P>Zn>B>N>K>Mn 99.20
orchard Bl 372 027 040 427 521 705 —4715  0.58 Mg>Ca>P>K>B>N>Mn>Zn 84.15
Average
157/ S5 -15.04 -5.14 746 -1892 2781 332 1015 1400 Mn>N>K>P>Ca>Mg>B>Zn 101.82
Low yield S6 -1486 1159 270 -1468 1173 -1689 -76.30 3599 Mg>Ca>N>Mn>K>P>Zn>B 184.72
orchard S7 -8.81 —19.19 —21.62 -7.74 3177 -27.96 —68.70 60.47 Mg>Ca>K>P>N>Mn>Zn>B 246.26
S8 -49.50 -1593 -3053 -1138  0.04 234 -19.87 108.61 N>K>Mg>P>Mn>Zn>Ca>B 238.19
$9 -49.96 2155 -1032 2060  9.54 -33.88 6523 4833 Mg>N>Ca>K>Zn>Mn>P>B 259.40
Wl 2763 142 -1453 642 1618 -1461 —43.99 5348 Mg>N>Ca>K>Mn>P>Zn>B 206.08
Average
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Table 5 DRIS index preliminary classification norms of ginkgo orchards
DRISHE % Rz X P X AT X P X i X
DRIS index Deficient zone(DZ) Low zone(LZ) Balanced zone(BZ) High zone(HZ) Excess zone(EZ)
N <—8.81 —8.81~-7.39 —7.39~4.56 —4.56~—3.14 >-3.14
P <—6.88 —6.88~-3.92 -3.92~1.99 1.99~4.95 >4.95
K <—4.33 —4.33~-2.88 —2.88~0.01 0.01~1.46 >1.46
Mn <-17.46 —17.46~-9.58 —9.58~6.18 6.18~14.06 >14.06
Zn <-24.22 —24.22~-12.48 —12.48~11.01 11.01~22.75 >22.75
Ca <3.37 3.37~3.68 3.68~4.30 4.30~4.61 >4.61
Mg <—44.74 —44.74~-5.81 —5.81~72.05 72.05~110.98 >110.98
B <-24.94 —24.94~11.56 —11.56~15.20 15.20~28.58 >28.58
#* 6 ET DRIS HEHHRERENFITRESX"
Table 6 Nutrient element zones of each ginkgo orchard basid on DRIS index
AP A P K Mn Zn Ca Mg B
Orchard type Orchard number
57 el N BZ HZ LZ LZ HZ LZ HZ LZ
High yield orchard S3 LZ LZ HZ HZ LZ HZ LZ HZ
)18 Average BZ BZ BZ BZ BZ BZ BZ BZ
w7 bl S2 EZ BZ LZ BZ BZ DZ LZ BZ
Middle yield orchard S4 EZ BZ EZ EZ BZ DZ DZ Bz
)1 Average EZ BZ HZ BZ BZ DZ DZ BZ
™ [l S5 DZ LZ DZ DZ EZ DZ BZ BZ
Low yield orchard S6 DZ EZ LZ LZ HZ DZ DZ EZ
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