5614 5531 + 5 o iR Vol. 61, No. 3
2024 4E 5 H ACTA PEDOLOGICA SINICA May, 2024

DOI: 10.11766/trxb202210150568

EH, MR, IR, FOA, R4, B, BREE, BiE ARTHEREARATHRLEAREARED]. LEF0, 2024, 61
(3): 802-812.

WANG lJing, FU Ruibiao, HAO Zhaodong, ZHENG Renhua, YE Daiquan, ZHENG Xueyan, CHEN Jinhui, CHENG Yi. Characteristics of

Soil Nitrogen Transformation in Different Clonal Chinese Fir Plantations[J]. Acta Pedologica Sinica, 2024, 61 (3): 802-812.

ENEPREEN 2 WNNRY = St £+ 24510
E O A, RRE, AR, hRES, BER, R,

= w4
% i
(1. MOl KA, FITT 210037; 2. fREAMOLAREFFERE, M 3500125 3. MEAHE O EAMAY, @S 353211; 4. B
D R 2 M B 22 B, R B 210023 )

 E: EsREA T O MRIG AR RN TR IRERACRE, DL 15 AEMIB R 58 =000 R ARG HORERISEA: 1 (A2
F57 003 (Y003). ¥ 008 (Y008). ¥ 020 (Y020), ¥ 061 (Y061). ¥ 062 (Y062 ), £ 2 FFp—F R RF (Ysec) FITEH:
FRIRAFHAE (Ymix ) it 7 PP RZARN AR BE TG e 2 PR, I Ky 72 ) - e epLA & 2 1k,
HEMI AR R IEHE RAZARN TAR 05 0 R R R AR o 25 R R ARRITCHE R A AN TR I 5 (b SR
TP R I FHARAK el s SRS A 543514 -0.093~0.118 mg-kg '-d ™' 1-0.021~0.051mg-kg "-d ") Hhb T4
K, B L X A2 AN TR S (IR RE s . (RZEAR IR T R I 200 LR (LR A e B 25 50 Y061
T HER T A R S T A E R TR, O 0.118 mgkg-d', HKH Ymix Ml Y062 JEtER, 4Hh
0.046 mg-kg '-d ™' F10.033 mg-kg "-d ™' Wil 4 FhOCHE R HHEV-Eg (bR FUE, R LR RER; XA
FJEHE R AN TR T, Y008 il ks 5 de i, M 0.051 mgkg '-d™', HVKH Ymix 1 Y020 Jotk %, 435104 0.003
F10.007 mg-kg'-d ™", FHoth 4 Fh BT Kt (LR B U, RIS A RS FEER, FmRERETHR. 451, Yo6l
Y062 MFPIEIE RAZAN TAR LR EEARE T AR ZUKE B238 m THABTEME AR, 7 Y008 38 A ki S5 S0 3 40 2 A KUK
T HABTCE R, FESCPRARAE P N 24 G B PR T R D AGRSIE S 41 3T Fy 47

KGR AN TIEMEERE ) TIEORERE T T RVER]; REAIE

FESES: S154.1 XEkFRERRS: A

Characteristics of Soil Nitrogen Transformation in Different Clonal Chinese
Fir Plantations

WANG Jing', FU Ruibiao', HAO Zhaodong', ZHENG Renhua’, YE Daiquan®, ZHENG Xueyan®, CHEN Jinhui'", CHENG Yi*

(1. College of Forestry, Nanjing Forestry University, Nanjing 210037, China; 2. Fujian Academy of Forestry Sciences, Fuzhou 350012, China;
3. Yangkou National Forest Farm of Fujian, Shunchang, Fujian 353211, China; 4. School of Geographic Sciences, Nanjing Normal

* ARG BN 25 SR BE T B AR L (2020R1009003 ) AR €245 A0l G187 5 AL TABTE (ZYCX-LY-202101 ) LR % H)
Supported by the Basic Research Project of Fujian Provincial Public Research Institute of China ( No. 2020R1009003 ) and the Innovation and
Industrialization Development of Fujian Province, China ( No. ZYCX-LY-202101)

+ M IRAE# Corresponding author, E-mail: chenjh@njfu.edu.cn
EF R £ A 1988—), L g # & A, Wi, BlE#Z, 2N F L IRARIEA B HA BBV IS o E-mail : jwangexx@126.com
Wk BT 2022-10-15;5 A EEHcR B 0T 2023-02-20;5 FI4HE & B (www.cnkinet): 2023-03-28

http://pedologica.issas.ac.cn



3 T & AFEEHEREZARN TR IR E LR 803

University, Nanjing 210023, China)
Abstract:  Objective This study aimed to reveal the characteristics of soil nitrogen (N) transformation in different clonal
Chinese fir plantations in Yangkou National Forest Farm of Fujian. This study provided theoretical basis for artificial nitrogen
management and improved seed breeding of different clones of Chinese fir plantations. Method An incubation experiment was
carried out with 7 different kinds of 15-year old third-generation excellent culture materials and seedlings (Y003, Y008, Y020,
Y061, Y062, Ysec and Ymix) as the research objects, and the basic physical and chemical properties, net N mineralization and
nitrification rate of soil of different clones were evaluated. Result The results showed that the net rates of N mineralization and
nitrification were significantly affected by different clonal Chinese fir plantations. Specifically, the net mineralization rate and net
nitrification rate were -0.09-0.118 mg-kg™'-d™' and -0.021-0.051 mg-kg'-d™", respectively. During the whole incubation period, the
average net soil N mineralization rate of Y061 was 0.117 mg kg™' d”', which was significantly higher than that of other clones and
followed by Ymix (0.046 mg-kg™'-d™") and Y062(0.033 mg-kg-d™"). In contrast, the average net N mineralization rates of the
other four clones were negative, indicating the occurrence of net N immobilization. The average net soil nitrification rate of the
Y008 clone was the highest, which was 0.051 mg kg™ d”', followed by Ymix (0.003 mgkg'-d")and Y020 clone (0.007
mg'kg"-d™"). There were no significant differences in soil pH, ammonium nitrogen, C/N and the composition of silt and sand, but
there were significant differences in soil nitrate nitrogen, organic matter, total nitrogen and clay composition. The results showed
that ammonium nitrogen, nitrate nitrogen, pH and total nitrogen in soil were the main factors affecting the net nitrification rate
and were all positively correlated, In contrast, the average net nitrification rate of the other four clones was negative, indicating
the occurrence of net immobilization of nitrate. There were no significant differences in soil pH and carbon (C)/N among different
clones, but significant differences in soil particle size composition, organic matter and total N content. Soil pH and total N were
positively correlated with net mineralization and net nitrification rate, while soil C/N was negatively correlated with sand content.
Conclusion The results showed that the soil N supply capacity and N retention capacity of Y061 and Y062 clones were
significantly higher than those of other clones, and the risk of N loss such as leaching in Y008 clones was higher than that of other
clones. Therefore, the clone species should be rationally selected to ensure the soil fertility supply in actual planting. This study
provides a theoretical basis for artificial nitrogen management and improved seed breeding of different clones of Chinese fir
plantations.
Key words: Cunninghaia lanceolata plantation; Nitrogen supply capacity; Soil nitrogen retention capacity; Mineralization;
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Table 1 Physico-chemical properties of tested soil

PSR AL APk
A7 _ Organic Organic Bk Y kL LA
pH NH; -~  NO5-N TotalN/  C/N
Treatment matter carbon Clay/% Silt/% Sand/%
./ (mgkg™) ( gkg!)
/ (mgkg") /Cgke') /1 gke")
Y003 4.64+0.18a 7.85+1.70a 1.34+0.31bc 37.3£6.2b 21.6+£3.6b  1.14+0.08d 18.9+2.5a 13.9£1.9ab 77.9+6.7a 8.1+4.7a

Y008 4.58+0.11a 6.17+0.64a 1.41+0.63bc 42.6+5.0ab
Y020 4.65+0.13a 5.75+0.84a 1.38+0.24bc 44.4+9.6ab
Y061 4.68+0.16a 6.53+0.39a 2.34+0.58a 43.4+5.0ab
Y062 4.80+0.09a 6.20+0.61a 2.22+0.21ab 40.5+5.6ab
Ysec 4.64+0.20a 5.97+1.99a 1.97+0.55abc41.8+2.0ab

Ymix 4.63+0.13a  6.39+1.29a 1.23+0.30bc 47.2+3.2a

27.745.5a

27.4x1.9a

24.7£2.9ab 1.29+0.11bcd19.2+1.9a 13.6+0.7ab 72.3=1.7a 14.1+2.3a

1.354£0.11ab 19.1£0.5a 15.742.0ab 72.6+3.4a 11.843.1a

25.142.9ab 1.30+0.11ad 18.6+1.1a 16.0+1.3a 73.3£9.2a 10.7+10.3a
23.543.3ab 1.26+0.09bcd 18.5+2.3a 14.8+0.7ab 73.8+3.2a 11.4+3.2a

24.2+1.2ab 1.33+0.05ac 18.2+1.0a 15.3+1.2ab 71.9+4.4a 12.7+5.1a

1.46+0.07a 18.8+0.6a 12.9+0.3b 75.4+8.9a 11.7+8.7a

e 1) RIERRRL . Mok, ARLE R FHEOGREE A O E o RIS RN B SRR AN [ A B ) 22 57 0 2 (P<0.05 ), Y003:
003 LHEZR, Y008: ¥ 008 EPEZR, Y020: ¥ 020 TLHEZR, Y061: ¥ 061 THEFR, Y062: ¥ 062 TLHEZR, Ysec: HMEHHELEA
M 2 AR R AN, Ymix: 488248 1 1 E A M50tk R IR R FFi 1 . Note: 1) The content of soil clay, silt and sand was determined

by a laser particle size analyzer. Different lowercase letters in the same column indicate significant differences between different treatments
(P<0.05) .Y003: Yang003 clone, Y008: Yang008 clone, Y020: Yang020 clone, Y061: Yang061 clone, Y062: Yang062 clone,

Ysec: the second generation of seed garden in Yangkou National Forest Farm of Fujian, Ymix: clone mixed cutting seedlings in Yangkou

National Forest Farm of Fujian.
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Fig.2 Dynamics of ammonium (a) and nitrate (b) in soil with different clones
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Fig. 3 The net N mineralization rates of soil with different clones
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