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Abstract

The analysis of the changes of total nitrogen, total phosphorus and stoichiometric characteristics
of the leaves of Rosa kweichonensis var. sterilis in Guizhou karst mountainous area with forest age
(2, 5, and 8 years old) provides a theoretical basis for the study of the sustainable development of
Rosa kweichonensis var. sterilis. Using the research method of space and time, three stands of sim-
ilar site conditions were selected to study the ecological stoichiometry of leaf and soil nitrogen
and phosphorus of seedless prickly pear at different ages. The results of the study showed that the
leaf nitrogen and phosphorus contents of seedless prickly pears of different forest ages were
24.27~28.47 and 1.87~3.17 g/kg; the soil nitrogen and phosphorus contents were 1.62~2.99 and
0.25~1.38 g/kg, respectively. The content of nitrogen and phosphorus in the leaves and soil of Ro-
sa kweichonensis var. sterilis of different forest ages was significantly different (P < 0.05), and the
nitrogen and phosphorus content showed a downward trend with the increase of forest age. The
leaf nitrogen and phosphorus ratios of three different ages of Rosa kweichonensis var. sterilis were
8.99, 12.33 and 12.98, respectively, which were all lower than 14, indicating that the growth of
seedless prickly pears in the study area was mainly limited by nitrogen. The research results can
provide a scientific basis for the restoration of ecological functions and vegetation reconstruction
in the rocky desertification areas of Guizhou.
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1. 518

THEFR D BN KA R P RS, YA LR SR S R R R AN AR R [1], B
Ut SN~ B (P) A S AT BRI AL AL W) R G PR AN 0 3P h R % BB (MR s A T (W 7 5%
2017) [2]. FEREABACKIMX, HOK WA E, HASFM— 28, TRy R — DA
1, ESTH AR IR R b, TR T L8 N P AREER Z (9% 0 4 (3] ZU(N) R (P)TE A A=
KT REITR, EEANR. BRI SRS B S QA R il s EREE MM, Xt
R RMK B A REMEM[4]. RATHRIZOG AR, ERE TR A, S
H AR B ER Z 1K) N AT P AT 097 70 HETEKF R LA TS n (A My B P s i, =3 £ AT P 3R 20
BE— PR, WA AT REBCO IR TCR AR K I i 2T 3R . AR A i R BRE R, A K
SRR B DA O IR B, FUFERE N P TRE FRTRIREE AR A K, H AT A2
i HAE R R T IR IR T T, RS PR I, A R REXS TOFF RIBL A AT k5 Je AR
FR S

FRT, W TCFFRIZ AR AL 2 2 0 R T B E SR, &R Bk 78 LR BT FOBH R F 7T A
Lo 25 R AT FE RS, PRI FE S5 T3 THI[5] o RIBGE SO BT A e 1) 12 AN 3R mis ta ol bz —[6], HodhJi
(K10 25 777 Ml B P S B PR 3R o AT BN B 2 —, B ORI A 3 70 5 3R 0 2 2 4 91 4],
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IR T2 F W2 R [4] [7] [8]. (HA A EA TR A 1 R BN VAW SUTCAT RIBL A 5% 73 BR AR
O 1 R L ARGE -

ABAATT B RIE RGN BHR ARG RE R 2 B Ao R PR, RS
TP A A A HAE F R Y —FhER R [9] [10] [11] [12], 188 1T Z M A [13]. T AN FE T R
AF, NP AJLLSME N AT PR AR G B BR 1 f2 3 i A K 7R 0 BERDIR B [14]. AR AR KB B
RIS N P A E TR0 3 ORI AN R AR RI[15] . IR SR R AR AR A S R U IR 25 B, HELA)
I N:P EGAEL AT AR D9 A WA S50 AL A A K IR 0 R RCIR DL I FE AR [16] o S R0 -3 - R0 NP S 5
eI - ) NS P ARSI AT RRE, R R TR AR B IR B, N P R IES RS
BRAVE AR FI S ITER . BT TR ST & I Y75 X 3837 2 PR 20 000 2. 5 0 8 SR g e
FERIZLRR, SRATEF SNR A A A A S 5 1053, TR AN R AR AR IR T ) R 3 AN TR AT A4 ) 2R 24K
P RRHE L IR - YRS N P u R AT AR A A AESRIBRPERIE 7T, #8578 N P SE9R (L 135 - 48
W &G A AR B on s BRAPR O, DA TCRF R B = Do () 5 B« T8 & B B T HRF ST R
PSR E U -

2. MRIE A%
2.1. WARXERR

T FE XA 52 N 2 LT PU 55 X X537 2 ok fI AR s Hh (b 4 25°5'~26°8'F1 R4 105'50'~106°22' 2
), ALF SN T P75 X R, Mk KT /K RAERIT K R0k . Bl X, HSm ALl
I R R 2 . 1% DX I8UE Ay 2= KGRI AU, HRAE 1300 KEAR, W ARSRIRAM, PSR
14°C /A, AEFE NI & 1200 mm~1300 mm, 7K Z&A4F4F . F--F35J0 6 B 270 d, 4-°F35 H HE i 45 968.6~1309.6
h, V%K E 1300 mm.

2.2. B ERESHRE

PASTIN 4 22 U 78 77 X X847 2 B TCA RIZL9 0t o0 G, AERTIET A & f kAt b, UEHX 2. 5 A1 8 4
3 ANBIELAE BRI B, ZE45 A FIAEL AR IR A A X 355 3 AN MU RE MV k56 /N X, A FEHBTIT AR 50 m?,
P SR M E LR > 10 m, 3t 9 AR A L BESUARIR], S ER AT EARXT SR, RN AORRAT
BEZI9 2 mx 3 m. FEHUEARE S K 1.

Table 1. General status of study sites
= 1. Rt SHR

PRig BedhEH Longitude TR (m) BEE() PR (m)
2 852 1261.6 0 0.8~1.2m
5 852 1276.4 0 1.8~24m
8 852 1295.8 <25 2.2~3.0m

T 2021 4 6 AT L3, T RERCREE: BARIANX A, 28 S TEAT A BE b SREE R, HIE
12 5 om A4 T HIZLRARBR 8 I L 0~20 em JZ L3, LERHEVIR R LB, FEA FEREE (ke R &
Jats s HARKT, B 0.25 mm H i RS (RAF S T RIS BR8N X Y, 185 3~5 Fifid
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JE FLA K HE R B TCFFRIZREERRAR AL, X R R A0 A B e e et Fr BIURE 100 g Ay, ARG 4 s
[l S =, SZAMMKBEE G, 16 105°CHEA T AF 30 min, SRJ57E 75~85°C Mt T2 1EHE, WHEE)5id 0.25
mm 9, PR

2.3. MRS %

MR T b 46 AR R AL i A E A . A N S ERAYLIRE & —— M4 (GB
7173-87)IE s 4= P & BRI AHER DL (415 (GB 9837-88)ill ¢

IURTH A ——PREEN AR E: FERIEIEAM S5, AREREERN, $HSEaIeaEy,
S BRI EIR RN, AR TS 2RI R BRI, DABRbRUE I R T -

HEAR: FERAE (%) = (V- V) x Cy x 0.014 x 100/m

s V—— 5 SR BT B br VA VR AR, ml;

Vo & RV I BT AR AE T AR AR, ml;

Ch——IRARME IR EE, mol/L;

0.014—— AU T =2 BE i =

m—— TR E, g.

FHER DL R B AR AR AT S EH B, AV EA o, AR A WL AL
THUERR S . fE—ERE T, HHBRE MBS TAAE S, KW IEMRSHRE ER =TT REZ R,
PUR MEGE JFOABEAE S, b ikl e i & &, RIAEBR DU .

HHEAR: FEHARE(%) = C x V x V, x 107(m x V1)

W C—— IR B R 2R, ml;

V—— B e AR, ml;

V—— RSB AR, ml;

V,—— BB E AR, ml;

m——iAFE i &, g.

SN E A5 R OCRE IR 2R LIRS A — PRl v A, v A 98 T e £ AL, (RN s
BEAHNTRPEESHOENE, SR, B DURAERNE R 55 AT, R AT Rt
TR R SRR AT 52 s BHERPL L EL B, IERERS SAHRR AR =0 2 R, MU LRI I o i H
LSR5 -

2.4, BAEATE

Fra BRI L P £ bRdEmZE” PITEAERR, F50 0 DR EE L 3N 7, TR R
T ZEHT, B HT TRFRIBLM . RIS A KON U LB A e, BT BdE o A R
SPSS 19.0 #fFikAT, LSD yE#H T B EMERL, BE /KN P <0.05,
3. KRENH
3.1. TfFRRAEFEERTIE N, P SERAFITEEHT

e 2 fon, HHEEN. P& EHIFE 1.62~2.99 A1 0.25~1.38 g/kg 2 [8], BEEMAEERKB N, 1358

N 5 2R AR A 3, 3 AFRAE PR IA) 2 57 1235 (P < 0.05), 1358 NP & B4k 5 Rl 4 PR 2 6 A O,
Wt R P AR R0, 38 NS P& B A FIRE IR, HN P& B B AT 25 (KA %
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KFo LIEM NP 3 IE 1.91~6.57 Z [a). BEAFAAEAERRADEG N, 1358 NP Je A5 T, AN A ik 4 R
Z [A] N:P 25 2.3 (P < 0.5).

Table 2. Soil N and P contents and ratios of their stoichiometry in different planting years of Rosa kweichonensis var. sterilis

2. TEMEFRITIFRIFMEEMTIE N, P EERUFIHTEL

il 4 B N (g/kg) P (g/kg) N/P (g/kg)
2 2.99+0.22a 1.38 £ 0.04a 2.17+0.18a
5 2.04 £0.15b 1.07 +0.05b 1.91 +0.08b
8 1.62 +0.21c 0.25 + 0.03c 6.57 + 0.59b

3.2. AFFRIRAFRMIEERM A Ny P FERUFIHTERIFE

Wi 3 fw, JoFFRIEH I N, B2 HIAE 24.27~28.47 1 1.87~3.17 glkg Z ). [ A AR R
Mg hn, JoRRIRT N A Euiﬁwﬁ%, f 8 fERT Ak, AHELTREAEIR Jy 2 SR AL B, 43
i 10.66%. 14.76%, 3 MHEIRAIZREZE (P < 0.05); P S EWIZW N, BAMEER N 2 FE 15 P
o, Kk 31.83%. 41.07%, 3 /MFEAR A P &% R R E P < 0.05). I F N:P 4 5i4E 8.99~12.98
Z 8], BEEMESERE I, A NP Z#H T .

Table 3. Leaf N and P contents and ratios of their stoichiometry in different planting years of Rosa kweichonensis var. sterilis
3. FEIMEFRITTRIFITA N P EERLFEITEL

FitE IR N (g/kg) P (g/kg) N/P (g/kg)
2 28.47 + 2.46a 3.17 £0.10a 8.99+1.07a
5 25.43 £ 1.07ab 2.06 + 0.04b 12.33 +0.72a
8 24.27 + 1.46b 1.87 £0.05¢c 12.98 £ 0.82b

3.3. TMETAFRRRESUFE T BFHMEZ BB XF

Pearson </ M R A (F2 4), ToRFRIZLH i N P & BAMES B B3 M7 K R (P <0.01), 1
THEN, PEEEDEENIEMFXFARP <0.01), MAEIE NP HIERLRZARLEEP > 0.05). HH NP FIKE
BHEBENTEMELRP <0.01), MM PE&E. HEN. PEEREEFMIMALRXRP <0.01),
FN FE. I NP AR RARZEP > 0.05).

Table 4. Pearson correlation of N and P contents and ratios of their stoichiometry between leaf and soil of Rosa kweichonensis

var. sterilis
F 4. TIFREMHHFS5IEN. P EEREE{ER Pearson #5534
Mg TIEN TIEP A N AP 3 NP A N:P
NG 1
TN —0.941** 1
+iEp —0.965** 0.864** 1
AN -0.752* 0.879* 0.692* 1
AP —0.922** 0.929** 0.794* 0.719* 1
+I%E NP 0.832** —0.656 —0.940** -0.514 -0.573 1
A N:P 0.861** -0.801** -0.736* -0.48 —0.950** 0.54 1

7E: **P <0.01 (2-tailed); *P < 0.05 (2-tailed).
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4. 71ig

TR EW AL ES A, LR N, P S REEYW LIRE A ALK . SR E
BRI, IR YRR BT BB SE S H . AR &S RAEZN, H NP,
K 557570 A M & SOC. N [ 73 A 23 i 2 e AR O [17] 0 AHF 78 12438 N P & 543 Il 7E 1.62~2.99
F10.25~1.38 g/kg 2 [A], BEEFIEERMIGIN, T3 N &8 2ZHECAEE, 3 DFEREZE S 5
#(P < 0.05), 5% 5 REELE 1 5 1L DB AT R SLAE B8 7 F1 A AR T 3 80 & AR AL A AE Bl 18],
Ui AL T R e A A P 2 RO I BT 0 BT R IR & B RS, B AR AR A g R o
TERENEES, 85 NP AR & S T IR LRI RE I [19], A FLH, AFEMKERRZ
3% N:P 3515 4 (1.91~6.57 g/kg), K34 [ Fifi 0 32 = 38735 N:P (9.3 g/kg) [20], KIIXEHA RS E

ZN)FIBE P E R A R BT R T R, EEE N RIS LA A e &AL 16 45 AT 72
EEEREENIER, MEDAEKRREA detEim . AFFed, & MESERRE N, JoR 2
A N P EER B, REMRESTOHRIRMN N P S EREEE. REARPAX 5. ME
BHEK, AHA AL SRR S TIREMY M B A & 5(18.6 o/kg) Ik & &(1.21 g/kg) [21],
AT R85 R ORI AL A Beom I 72 FL R 2%, 0 HLRE 08 76 S0 1A Ak IX BB % 18 A= A7 11 J [
FifE. AWFARM, MY NP < 14 B, SEPEKZERS] NP > 16 B, HEYEKZHERS); NP
1E 14~16 Z [AliF, 52 N, P JLERRHI[22]. A FL A R NP EUE /N T 14, KB 3 ANAFEIbK
B HIAL Y 32 N R

FHR TR, JoFFRIZLH () N P& B AR A B 1 SAAH GG R (P < 0.01), AIEIEN. P&
HEEERIEMLIKREP <0.01). H NP FIbEE BA B2 10 IEAHKG S R((P <0.01), Mty P &&E. &
N, PEEERZENIAHIKREP < 0.01). K2R NHEDHEFFFERE T L5, 5P R
REVIMIE . TTFFRIZLH A NS P & A3 NP MO R B3 (P > 0.05); A N:P Flik B N A&t
13 NP AR K RZAREP > 0.05), — AN FTET AW 70 oA IR A K2 BV FR B, 54— AT RER
JRRLET, BEEMREERMM, LIRSS &R, (HEMAAERIFEN R, RA4ERFEAES NP
FHXS ASE (1) BE

5. &g

1) AR TFFRIZIH F R8BS B0 00N 24.27~28.47 F11 1.87~3.17 g/kg: TIEE. BESES NN
1.62~2.99 1 0.25~1.38 g/kg. AN [FEIARES TR RIBL A IR B & B2 7 R (P <0.05), HEEME K
IS EE T EE.

2) =AAREMREE TR B & LG, S9MKT 14, RUIWFICIX TR R BLAE K 3 B2 R 1

3) THFHIRLM ) Ny P & EAME B BEN AR R(P < 0.01), FLEN, PEEEREN
IEAEK R (P < 0.01), flH3E N:P HHEK AN EE P > 0.05). M H N:P AR B B E R IEMSKREP <
0.01), AP HE, LEN, PEEERENFAHKKRP <0.01), MM N EFE,. 185 NP AR
AAEEP >0.05).

E&UH

SEMNITYE B K22 AR B SRR H (R L XTEAF R e NS P AGZE T B R 7T) R
KEAERPHTIZRT H (202114223145) . [H 2K K2 A BRI 2R 350 H (202114223004) -
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