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A STUDY ON ROOT SYSTEM OF ALDER AND
CYPRESS MIXED PLANTATION

Shi Peili Zhong Zhangcheng Li Xuguang

{ Department of Bialogys Smuhwest Chma Normal Universizy s Chongging . 630715, Chiau

Abstract This paper deals with the composition. morphological characteristics and dimention-
al distribution of root system in alder and cypress mixed plantation. The stand biomass and
productivities, nitrogen accumulation and its distribution of root system have also been com-
pared in different types of forests. The resuits show thar the biomass., composition, morpholo-
gy and distribution of root system of different species and dilferent stands vary significantly, In
the mixed forest. the root system of alder trees grow usually in upper eoil layer. The la’teral
root is rich, while the relative proportion of the absorbed root and fine root 1s smaller. Instead .
the cypress root system is much deeper and the relative proportion of the absorbed root and the
fine root is comparely larger. On contrast with the mixed forest, the root system of pure forest
mainly distributes in the soil layer of 0~40 cm. The proportion of root system less than 1. 0
cm in diameter increases, which enhance the adaprability to the environment. At 18 years old .

the root system biomass and net primary productivity of the mixed forest are 22. 23t/hm? and
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1. 24 t/hm* « a respectivily. which are 1. 15 times as much as those of the pure forest. The
storage of nitrogen in root ponl is 71. ¢4 kg/hm*.i.e. 1. 35 times as that of the pure cypress

{orest.

Key words:  Alnus cremustogyne » Cupgressus funebris, mired plantation. root system.

nitrogen accurnulation.

REAEFHBENEEANTE Y. BREFHD S L REMMEE. BREFE L EPRU
KM R, GEMEEENY. FEHESIETEM SN ERE L M E T E
e M HMED R ERAEREE MBS LR TR PR RS AR E TR ALY
BELALE. Wit REABRKETRENEMHRETZ — REXTEY POt EE
SEAKIFLIE. ik, REMFS. HESWHDAELMAETER. 2T HEAEH
HEHE-ENRRIEH. MEBEEELHIMNERNITRE, WFTHESERESESETH
THER., KIzhE, MHETHEIHERSHETEENE Y. FXUERBEZHIEER
EHRANE. SHHRERECERERT —LERETIE. EEMKRITH EEHRE R
IR RS, .

1 HRMREH®

P R RIMR T NP EREALEA L= B, 180008 3 s e
Ak K. EEEHE AT, BiK 400~600 m, HE M THFHRE SRS RIFITE. £
TR 880 mm. iR 17.3C . B 204 d. X HEME U RIHE SR AR RS £, #
THEAMERSER. TETFAMNEABR AR A Alnus cremastogyne) . F KA Cupressus fu-
nebris) . W (Viter negunde). BT Coriariu sinica) . WIH A Rasa roxburghid) . T B HF(Quer-
cus vartabldis )3F . BER E R E U Gramnewe ), 35 BB Cyperacear) . BT Compositar )
BT ¥}« Labiarae) T B Leguminosae) BRI R, .

TRy A R EER AR AT AT A9 RE U ER B A R R AR AR F A A i) FH
PrRoEA . [FIRERERE 18 W IR Z FOM M ARSI HE A B 1 R R T LR 4T . SEHREBRHEARFE K
16 Bk . #HA 23 #.

HRHEARSS B39y B RS BT R R 2R B 0~10om, 10~20 cm. 20
e PERUTE 20em A—RoBHREARBRRESEL. SEAMGEERALIRE L ¢
REMNKFOAANBEESAE. REBREATEHBE., HRC2.0em), R 0~2.0
em), HIR0. 5~1. 0 cm), AR (<0. 5 con M IRMES B TFISIE . 0 2R RS E
LEHEHT. MWESKE, SRESUETE. SHTERERYBEISHEREALEDRSH
W& CHDO MK FIT DD HA O IHTE .

' W = alD’H)" .
RESER AR EXEX T ERTRZEW R (Draut 27, LA FH5pdr
JEWH R £ B E ™ AR .

18 W HETHMN AR ESEFFREERRTE. HHBNHEESR K. o
60 S (FLEE 0. 25 mm) W FRFHT . SEARATREANETHIK EEE. HRE
FEALEHERHSIRRELVESERREABRFERTHEME.
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2.1 fEFAREIAHRAMTERANE

e &, R EMa—#. TS SR RE PR SRS F 7 fH s s RG]
DHYHB AR EREXED ., RARP R EZEVREASRRBRE YR REEE
M B AT ERERRE 1. SR ENE A R AR S E 2SO (0. 010,

1 EANARKTEARESHNEFESFIHERANEINSECENE . ke
Table 1 The root hiomass of standard trees of alder and cypress and their regression equations
on products of square diameters at breast height level and hexght 1 biomas: kg!

GESh-4: HERY EEEIZRE
A & i . X Ha R
i Regressiin Correlavon Saudar
Species [hameter Class . Sample
equation coefficient d error
Rofﬁ]m Wy=3. 1034 » Q8 DEfg 3718 =10, 59 a=18 0. VLR
;’; r%m W,=17, 4839 » 10 S DA )1 470 r=0.9% n=16 7,150
*é PR
L 0-4: 5 tﬁm Wy=1. 4855 10~ 1 DA™ s r=1. 9k n=14 n.nat
. M A
#+
@M R . s aEra e _
o5 ~1.1 Wa=1. 0510 107 (LRH w5t =3, 87 a=16 0,026
3™ k. cm
Alder
j;%‘fm Wi=1.7446 107 CDEH " 1o r=0. 54 n=1§ p. 028
ﬂ?’ii{a& Wr=1. 3633 X L0 A" 808 r=0.90 n=16 0,019
Roffuu W=1. 4667 v [ G20 D) 555 r=1. 97 n=13 [N %A
o) ﬂiﬁ;_;ppﬁ Waie=1. 294 107 1[I Jfy1-155F r=0.97 n=23 n. 064
1. cm
* o ﬁl?cm Wy=25. 3840~ [D W IFH yo nian r=0. 98 n==23 e 07
Cypress <u%bl§ﬁ Us=1. 8073 .« 10~ *( D¥H 5357 r=4. 53 n=123 0. 04y
. 2 CITL
& , .
ﬂ?fsf}l“ # Wr=0, 0415 » 1021 LR F 1" 5765 r=0. %7 n=23 0,043
0ta L]

2.2 FEMERZWARFEEETBR R HK
REAMNEREEZRABMEYR ARSI SREMER. BASZEZREYR IR EHE
BE: Wep>Wep >Wag>Wee >Wyew s XSRFZEYE SR —RUEH—F. HE
AERIENBRREAL YR SESRHA. IREEREMEARY, RNt REERXTH
R, W2EER, RESLEBY IR Wee(35. 92% ) > Wees (35, 675 )<< Wye ( 22. 58% )
, >Wan (5.83% ), MEEREMNEK, RE4MEFERZTECHEAYREMN AT 2.0
cm PUALIE . HWHBHRAHRER PEERSE K. 6 E4 T REMN TEE W RiE
(43.14 7)) > Weal20. 83% ) >Waun (13, 92% ) > Wan (12, 73% ) >Wan (9. 5851, 7 8 1L
e B (51, 227 ) >Weg (25. 41 %) > Way (11, 387% ) > Waw (6. 867 > Wana
(5.13%) ., & EERE MW ANREOR — 8 2 F ROy P FER . — 3 S oA R E W sk
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B X ST A TR SR .

FHMRTHMARRENBEESRBRENED Wea>Waes vo > Wagn >Waep o W
EHE AR N RAEEREAPEER > L 0em B £ EMEFNE TR, IR faEE
BIT o B HE A R L IS, FRBUIR Wagen > Wan T H R E BT 3 3 L8 LA AR R R
RAMARET 7 K. X[ SRR RARIWEIFOATITH W E S —CHBRE.

2. 3 FEAHIE e MR B A A TR R AT A RR1E

EARRBRERT. MEARAER HELEFEFEMB TR ERHARE . & ¢
HESEIE, HARAERTFHER B Cheartroot ) I K FR 8 flatrcon) 28], EAEEHREL
B ER. BT MR EE R FE S AR, HREF K TER. 18
FERERBIEETTXRECOm 6. 0m, REFESHTF0~20cm LEF. HAHEEN
77 73% . HNIRHEY . WERBRALN 2REM 63.33W(FE 2. AR ASTE, AR
T RTINS A TERELE D, EFHIETTU ERHR RN FERETHED
ZTFx5ERAHMBEENRPADHEHENS AU . BAREZIARER TRIER
FRAENMBENRFESES. GFTEAVETEAORBEAFA A, BAVRTE T ESWIT
RETEZ .,

MARARBRTHREER F (wproot ) MIBUER T Z B EHERHE. MWL, 4/
REFE, THEHE, ELIERERNSET, FERICH N /DA R ingE 5 iy m .
ELUHFEEAEEY. AL ERENIHESFT. TREFTRY .. RETHR, &2
TR A s, EREHESHT. AAREEEREHREEEE, MR AEKT T
MHE . AR EME RN S, 7580 FE AN {8 4 0E 3G 0 3 fE AR, Bl 4R & 4w
RS, ERAMRE -G HEZRADNERL 109 ~302, LS E4EMERHKS
AR B KESHHEE R, AHEAMRARAKKTFHREEEHN 2. 45 m, RE D 1151. 3
g THIEERBAWMBARAKTEHREIBE 1. 90 m fIRE 901. 7 g &1 29. 31 S50
27, 69%; ., i FE AN 4R A0 RAR B SR . TEAR AR AR B B W] LB R AR T,
BRARMMATEEERAEERS. BAREZEEFREL. IFVEHETFHRARZFERR
Ry EE T, AN TEX M FERFEE . LI MK R LR BERE £, a]ik 2H4R fl
RUCREER 30% L E. X AR AR K EF LR, SRR ENXTE
FHRTEATTES R GE MM ARENY B ER G EEER.

SHEAEN, EREHAAERRBALWENS fid, S8R RICHR AT & B R s
Ko P18 AR NP, AR SIREN 14, 2%, MRAM R 8. 47% . X R TRER
WAERRERFHLE. 16 a ERBESHPEARCIEN — X EM o fEH % T 1.

BEHITHAREEEBRLHFWEESAEWTST, TREABRESFHLEES
(F2D.REFESHEI~40em TR, QERBEENS SRED 92. 21%, FERAE
H7626%MRESAELBELES. HARRN LWEZ ST, L T SHARNEDFE
FEEXh, FEMTAHRAFERTIEFHAKIMES . BE T HREMFALE. B#BRT
MEIRZMSERES.

HiRzHEHT, FEmRgnhmARA s AER—®, REFTERPIAT LEL
Sk, 3 B AR IR AR AT LGS 38 . AR LRI . B 18 SEAEABEERR 040 em d R
RELSSEAT L. 91%. BRIREME S HUHRETAERELEPE 2 AR NRIT
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RAFE B FRT R RFE 20, 16% . BB AR 14242080 1. 42 . e oh. MR L
FIRFHR. LE5HAERFTRERPIRZ. PHAELERTRER. HAREEER
WAEFRTESEM A G LE LD, FRRGRME G EEMIN. #E T HARRE
BRI R FE R R TR R ATRITEE 4.

A, I EFHNER TN SEEEFNEYRESAHFRNERRLE2THEREST
i, AW A BRI EEN BN M E RSB, FIE A RSN

R,

H % 2 FEL R R AR A AT HE K R B TR R B A B O i AR S AR 1. 94 fE AN
1L15f5, AR CREEEESUANOHRENREHRE. NMREMNEFESTAAUE
o ARSI AR BREE 0~ 10 cm #1 10~20 em +EHRIGRB A FRZIHPHA
FRACR B LIS HEERARER [ FREXHKBAESE TENEHMRE, XEATH
ASEH P R b R L A

ERMEZHS. REBHRITART 2R, £0~20em TENBEUREANE.
MAARBE T E L. BRRES. 63 33 MREAR KON ELE, MHAMR Y 40.59%: %

TR AL 68 022,

W¥AY 42. 722, W 20~10 cm L EF LI AR B LA L.

WEMAREY 35.67% ., MfEARNS 22.1% . £40em T RBLF. LARKEREL. #4k

BEN AMRER 14.57%.

AN L SR ERT 24,8420 (K 20,
18 FEEHETHIBAAHREOEORMNFEFTH

Table 3 The root blomass and net productionty in the alder and cypress mixed forest and

pare cypress forest at the age of 1B years

5 KRR  alder and Avpress mined forest ik ok
Stand W Alder HE Cypress Pure cypress forest
®imt Heght 112 5.11 7. 20
T em'  Dhamerer 12,74 8.9z 6. 88
HFE m ‘hmi) Srack 160 7% 07,94
HEEHE () Biomass of root
6. 10 7.77 9. 93
MR Root collar 77 44 % 3. 957, 51.43%
1. 25 2,17 3,03
9N —_—
H# >2.0cm 5. 677 57704 T5.63%
085 1.39 2048
"_‘Pﬁa— 1.0~2. Ucm 4,01 6. 267, m
. 0. 50 1. 08 1. B8
[
MR 0. 5~1 wem 2,25% 7810 3. 67%
- 0, 26 0. 81 2.03
W <0.5 em T19% 3. 267 10. 43 %
i < 9. 02 13.21
A4t Sublotal .56% 59. 44
) ' a2, 23 19. 40
P
it Lol 1000; 1009,
HEP N hm? o an
1. 24 1. 08

et productivivy
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2.4 TFA|RTWENEMRSESS

HESA[H. I8 FERBETHBRENE Y 22. 23 vbm', HPREARR S 0. 02
t/hm o B 40, 3650, AR R 13, 21 t/hm. o SEERT 59, 44, 18 B IR MK 4
RAasine BRBaPFEREYRE 190 Ghm™ 1 1.5 . R EHBEETEEE S
F1#4 1. 24 t/bm” - a, EFAREEMIP S DEE T 14, 815 ATRHIR THES LR B E
2 SRR o £ AR E T A
2.5 fEMRZEHEMECERRES 2
2.5.1 REFHACEREE HREACEHBNHENE I HEACEERETHINEER.
RFLFEZEREZFABNEMERITHE ARAUEERATEYEBE O, 19 HRTH
REFTEHRERNY 7. 04 kg/hm®, ZREIEFAARSN 45. 95 kg/hm* # 1. 55 %, HEE T
ZHEBESGEBR PR TE Y. ERAAHE, B 34, 26 kg/hm’F 48. 2227 K>
(1.0 cm 2 23. 10 kg /hm®(32. 52% )3 AR, 0 cm) 3 13/68 ke/hm®(19. 26%; 5. ALt
A, B 19,04 kg/hm” 41, 45% ) KR (>0 emi13. 16 kg/hm®(28. 64°0 ) R (<
1.0 e 13/74 kg/he? 029, 19%0, B /NEREAR (<1, 0 em) SO E BLE SRR 28 M40
RGP FS KRARBY A CERRER R RSN FRAMM, X2HTFHAK
TRERERERAWMSIEN. Bt kb5 ABZRMER$TRETHEEEREF
HLEMHERER. IHRGLRAFAMHENMELENEDEARFTFEEE X,
2.5.2 AXEETHLEREFWNSF AHLERCEREENSGSELERED
CHREBEWER. TETRERL. EAECEREE. hF 4 T8, LERAEKRTHK
TRAAMK EREACEVHEENRAEDR BHBIESHEO~20cm +Ef,
HEEREHBEEZR CERMBELAAMNT 17. 99 kg/hm*, BREKBREFRELERMW
67. 100 , SAEHE S BHY A4 73% ., 7F 20~40 cm B9, RZEHE E S B L iAAS
& 4. 69 kg/hm®, B G LB 23, 20% , FARAMLE S RBAY 25.68% . T 40~60em L
B, BZHARARHRB LA ARMAHE 1. 27 kg/bm’. RZZHE S8 5. 03%0, fAALH
HEEM 6 10%, 60 em T LRBRETHBHMARAMHE 1. 14 kg/bm*, IR L 22
3.68% , fAREIME SEAT 3 19, AR, REMAEARGHRES R ENTRELE
O~20em LR EREEE . 20em U FLEZRME L., EFH O~ em T EHHEAEEZR
EFMAEREARAGENRE. IWREHRSACEFNRVRIEVBEFTEEER. &

BIREER K IS BUGHEAERS ERER", REBHAE. RETHEE L CENAE, ’
R EHSFESAEREET MR —EARRR T2 F 8.
3 Hig

3.1 IR IR ZAH R E R SR, EEAEREK. SREMEFENRE
WEMER S, BRWRICRREE L, EfEZERER, SERMEH, HARREFER
IR A & B R SRR A REEE 7758, W 2SR EEN .,
3.2 REMETHFRAYERRIRE, REHRENR, WARRLEE, RELZEIFEO
~znem LEF. AR EERTPMA. EHRER, UREE BMREFEE. RETF
WAk, SRR, HEGLEPraHEN S, REFES L 0~10m LB,

« L. ERELHE T RS, W . (983 GRATE),
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3.3 R EE R WIS Y aENE M BAT T, 15D SRR IR TR 4
KR EDIRE, HFAEIE NP SRS S: MEMRarR R 20 mHdRR. &
FEREPIRE DS, FIeHgh 7 RARICErEY S &, WA TR ESRUHE
Bl 127 TR & Wiat 7. '

3.4 RMEZRETHRBRAER. SR THAEKRREMKRSRAENB RS ET 5.
SRS GRS . B H P A BTG, HEUEWS BRI EERS
VFE 30, oAb, IR AR £ 2B T EAAE ARIL, B THRZANT
EaF. NRESRATERS L Eh KIS HET £, EhERE RS et
THRABEBBEFET. SIHE MRS LERRRT. AR THANERS
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